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1 System Overview 


1.1 General Description 


SC9820A is a highly integrated application processor with embedded TD-LTE, LTE FDD, 
TD-SCDMA/HSPA(+),and GSM/GPRS/EDGE to support DSDS and DSDA. It consists of Dual-core 
ARM® Cortex-A7MP core as application processor, which includes a NEON multimedia processing 
engine, an ARM® mali400MP as 3D graphics accelerator, multi-standard multi-media accelerators and 
advanced audio subsystem. The specially optimized architecture of SC9820A can achieve high 
performance and low power for a lot of applications. Proprietary architectures and algorithms were 
developed for low power ASIC design and power management. Unique techniques are used for 
noise/offset calibration and cancellation. Overall, SC9820A chip set presents a high cost-effective 
platform for four mode Android mobile devices. 


1.2 SC9820A Features 


1.2.1 Platform Features 


MCU Subsystem 
e Dual-core ARM® Cortex™ A7MP processor, up to 1.5GHz 


e 32 KB L1 l-cache and 32 KB L1 D-cache, 256KB L2 cache 

e 64 KB on-chip SRAM 

e NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 

e High performance multi-layer AXI bus system and low power APB system 

e Support 32-bit ARM and 16-bit Thumb instructions 

e 32 KB on-chip ROM for laboratory or factory programming and system boot 
e Support boot from NAND, USB, UART, eMMC 

e Support memory re-mapping mechanism 

e Dedicated DMA with 32 logical request channels 

e General purpose RTC timers for task schedule and system timing recording 
e System timer with 1 ms counting scale 

e Watchdog timer for system crash recovery 

e Busmonitors for MCU system debug or performance analysis 

e JTAG port for in-circuit emulation 


e Support UID and secure boot 
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Support DVFS technology with voltage ranging fro 0.9V to 1.0V 


ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 
External Memory Interface 


2 


2 


2 


Support NAND flash 
Support еММС 4.5 
Support LPDDR2, LPDDR3 
Supporting the following memory combinations: 
о @MCP(eMMC/LPDDR2) 
o eMMC + LP DDR3 
NAND flash is supported by NAND controller, with the following features: 
o Support SPI Nand 
eMMC flash is supported by eMMC controller, with the following features: 
o Support 1.8V I/O 
o Support 1.8 or 3.0V VCCQ 
o Support 1/4/8-bit device 
о © Compliance to еММС4.5 
LPDDR2/LPDDR3 is supported by DDR Controller, with the features list below: 
o Support only 1.2 V devices 
o support 16 bit and 32 bit devices 
o Support up to 2 chip select channels (2 CS) 
o Support up to 16G Bit devices 
o Clock up to 667(LPDDR3)/533(LPDDR2) MHz 


Peripheral and Connectivity Interfaces 


Support tri-SIM cards, both 1.8 V and 3.0 V devices 
Support three SDIO 3.0 

Support USB 2.0 High speed OTG 

Support USB HSIC 

Support UART 


Support SPI, support both master and slave, support 3-wire SPI, 4-wire SPI and synchronous 
SPI 


Support IIS( PCM), for audio codec connection 

Support 3 8-column x 3 8-row keypad with internal pull-up resistors 
Five I2C interfaces 

More than 200 GPIO pins 
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e Four PWM outputs 
e Support SIM/USIM 
e Support 2-pair digital MICs 


1.2.2 Modem Features 

TD-LTE/ LTE FDD Baseband 
e Compatible with 3GPP Release Release 9 
e Support TDD/FDD LTE Category 3 i.e., DL 100 Mbps/UL 50 Mbps with 2x2 MIMO 
e Support TDD/FDD LTE Category 4 i.e., DL 150 Mbps/UL 50 Mbps with 4x2 MIMO 
e Support dual-layer beamforming with DCI format 2B decoding and TM8 


e Support TDAV (Timing Advance Measurement) measurement and UE measures and reports 
its receive-transmitting timing difference 


e Support PWS (Public Warning System) and CMAS receiving 


e Support different data rate at different BW (scalable), 150Mbps at 20MHz, 100 Mbps at 20 MHz, 
50 Mbps at 10 MHz, 25 Mbps at 5 МНЕ, etc. 


e Support bands : 
o TD-LTE : Band 38, Band 39, Band 40, Band 41 
о LTE FDD : Band 7, Band 1, Band 3, Band 17 
e Cryptographic Algorithms: UEA1/UIA1:SNOW-3G, UEA2/UIA2:AES, UEA3/UIA3:ZUC 
TD-SCDMA/HSDPA/HSUPA Baseband 
e Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 7 
e Support 1880~1920 and 2010~2015 bands 
e Support HSDPA 2.8Mbps (category 15) 
e Support HSUPA 2.2 Mbps (category 6) 
e Support HSPA+ downlink 4.2Mbps (category 24) 
e Cryptographic Algorithms: UEA1(f8) and ША (#9) 
GSM/GPRS/EDGE Baseband 


e Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 
PCS1900 recommendations 


e Complete in-phase and quadrature (/О) component interface between the Digital Signal 
Processor (DSP) and RF module 


e EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 

e Cryptographic Algorithms: A5/1 A5/2 A5/3,GEA1, GEA2, GEA3 
Multi-mode 

e Support TD-L/TD-SCDMA/GGE or TD-LTE/LTE FDD/WCDMA/GGE CSFB 

e Support DSDS, DSDA, SVLTE(CMCC dual standby type1) 
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LCD Display 
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Support GGE+TD-LTE/LTE FDD/TD-SCDMA/WCDMA/GGE 
VoLTE and RCS 


Voice and Audio Codec 


Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate (HR), and full 
rate (FR) 


Dial tone generation 


Voice memo 


Noise reduction 


Echo suppression/echo cancellation 


Digital sidetone generator with programmable gain 


Multimedia Features 


Support OpenGL Е61.1/1.2/2.0 3D graphic 
Support OpenVG 1.1 
Up to 50M Tris/s, 921MPix/s @ 512Mhz 


Integrated display controller (Dispc), support MCU IF, RGB IF 


Integrated MIPI DSI, support 


О 


О 


О 


О 


о 


о 


4 data lanes 
Compliance to MIPI Alliance specification for Display Serial Interface, version 1.01.00 


Compliance to MIPI Alliance specification for Display Pixel Interface (DPI-2), version 
2.00 


Compliance to MIPI Alliance specification for Display Bus Interface, version 2.00 
Compliance to MIPI Alliance specification for Display Command Set, version 1.02.00 


Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 


Supports panel resolution up to WxGA(1280x800) 


Support 2 layers, one is image and another is OSD; 


Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data format in 
image layer; 


Support RGB888/RGB565/RGB666/RGB555/PACK data format in OSD layer 
Support dithering, RGB888->RGB666, RGB888->RGB565 

Support 16-, 18- and 24-bits DPI/eDPI output 

Support 8-, 9-, 16-, 18-, and 24-bits DBI output 


Support TE function when in DBI/eDPI output 
Image Sensor Interface 
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Support JPEG image sensor sizes up to 8M pixels 
Support YUV image sensor sizes up to 3M pixels 
Support raw-RGB image sensor sizes up to 13M pixels 
Support image sensor data YCbCr, and JPEG format, support both CCIR601 and CCIR 656 
Integrated MIPI CSI, support 
o 4datalanes 


o Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.00 


o Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 


Image Signal Processor 


Support scaling down/up functions, scaling factors from 1/4 to 2 
Support hardware rotation 


Support JPEG decoder baseline profile, as defined in ISO/IEC 10918-1, with sizes up to 8M 
pixels, and color format YUV444, YUV422/YUV422R, YUV420, YUV411/YUV411R or gray 
scale 


Support JPEG encoder baseline profile, as defined in ISO/IEC 10918-1, with sizes up to 8M 
pixels, and color format YUV422 or YUV420 


Support PNG, GIF decoder 
Raw RGB space 
o Black Level Calibration (BLC) 
o  Non.Linear Calibration (NLC) 
o Lens Shading Correction (LENS) 
o Auto White Balance (AWB) related 
o Noise Reduce (NSR) 
o Auto Gain Control(AGC) 
o Color Filter Array (CFA) 
Full RGB space 
o Color Matrix Correction (CMC) 
o Gamma Correction (GMC) 
o High Dynamic Range (HDR) 
o Color Conversion and Enhancement (CCE) 
YUV space 
о Pre-filter 
o Bright Adjustment 
o Simple Contrast Adjustment 


o Auto Contrast Adjustment base histogram statistics (AUTOCONT) 
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o Auto Focus monitor (AF) of custom interested region 
o Edge Enhancement 
o False Color Suppression (FCS) 
o  Emboss 
o Color Saturation Suppression in low light level region 
o Color Saturation Adjustment in typical cases 
e YIQ space 
o Y Gamma Correction 
o Auto Exposure(AE) 
o Anti-flicker 
Video Codec 
e H.264 encoder for Baseline Profile upto Level 3.1 1080р 30fps 
e MPEG4 encoder for Simple Profile upto 1080p 30fps 
e Н.264 decoder for Baseline Profile, Main Profile and High Profile upto Level 4.1 1080p 30fps 
е Н264 stereo decoding 720p 30fps 
e MPEG4 decoder for Simple Profile, Advanced Simple Profile upto 1080p 30fps 
e  H.263 decoder for Baseline profile upto 1080p 30fps 
e Real video decoder for profilr 8/9/10 upto 1080p 30fps 
e .VC1 decoder for simple profile, main profile upto high level 1080p 30fps 
e МР8 decoder for upto 1080p 30fps 


e Multiple codec: supports up to 1 decoding and 1encoding processes simultaneously, each 
process can have a different format 


e Support H.264 HP encoding 
Graphic Signal Processor 


e Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom layer,layer2 is 
uppermost layer), 


e Support image and OSDs blending; OSDs blending; 
e Support clipping; 
e Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 


e Support layer1 scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample before 
scaling. No support scale up and down in different direction synchronously 


e Support alpha scaling. 
e Support ВЕВИ 
e Support command queue mode for BitBlt (only for layer2 ) 
e Support dithering RGB888 to RGB565; 
e Support endian configures. 
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Audio Codec 


1.3 


Wavetable synthesis up to 64 tones 

Support MP3/AAC/AAC+/WMA/DRA/AMR-NB decoding 
PCM record and playback 

Digital audio playback 


Package(need update according to Chapter2) 
Type: fcVFBGA 
Size: 11.7 X 11.7 mm 
Height: 0.9mm maximum 
Ball count: 492 balls 
Ball pitch: 0.40mm 


Chip Architecture 


The following figure shows The chip-level functional block diagram of SC9820A. 
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ARM Debug DSP Debug 
& Trace & Trace 


MIPI LCD 


GSM/GPRS/ TD- 
SCDMA/HSPA 
/LTE-FDD/LTE-TDD 


Cortex A7MP2 


Mali400MP1 
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TD/GGE RFCTL 
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SD/T-Flash 
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L4 Peripherals 


SDIO device ! 


PMU/LDOs /DCDCs 


Figure 1-1 — SC9820A chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed moisture 
and temperature. ALL the chips are MSL 3, which had been marked on the label for every package. 


Date 2014/7/24 

PKG Type fcVFBGA 

Number of Layers 2L FC BGA 

Device Name SC9820A 

Body Size 11.7X11.7 mm 

Ball count 492 

Ball Pitch 0.4mm 

Ball Size 0.25mm 

Ball Matrix 29X29 
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Top Marking Definition 
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2.2 


Figure 2-1 


BGA Pinout 
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uM Reserved 
Version Number 


Serial Number 
Mode selection 


Lot#1 


Production date code 


Internal code 


Top marking definition 
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Figure 2-2 ball BGA pinout 
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2.3 Package Outline 
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TOP VIEW DIMENSION IN MM 


Figure2-3 TOP/SIDE/BOTTOM View 
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Figure 2-4 Detail A 
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REFERENCE SPECIFICATIONS 
А. AWW SPEC #001—2234: PACKING OPERATION PROCEDURE 
B. AWW SPEC #00 =H 762: MARKING 


» (л 
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/ 3X PRIMARY DATUM C AND SEATING PLANE ARE DEFINED BY THE SPHERICAL 
C— CROWNS OF THE SOLDER BALLS 


/ P. 
/^N 


JIMENSION IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER, PARALLEL TO PRIMARY DATUM C 
1 ALL DIMENSIONS AND TOLERANCES CONFORM TO ASME Ү14.5 - 2009 
NOTES: UNLESS OTHERWISE SPECIFIED 


DIMENSION IN MM 
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2.4 Reflow Profile 


000 1200 2400 360.0 
Time (s) 


Figure 2-5 Reflow profile 


Note: 
1) Recommended reflow profile for lead-free solder paste 
e Ramp at 1-2°C per second to 245+/-5°С 
e Dwell at 235°C for 10 seconds 
e Dwell at 217°C for 30~60s 
e Total reflow time is about 220-270 s 
e Cold down ramp « 4°C/s 
2) Recommended solder paste type 
e SnAgCu solder paste 
e Metal contents should be about 88.5% 
3) Recommended parameter for stencil making 
e Metal mask thickness: 5 mils 


e Opening area ratio: 100% 
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3 Pin Information 


3.1 Overview 


This document aim at description for PAD control register config information, These states can divide 
into the following parts: 

e SCAN and BIST mode state -fixed value or pull out to PAD. 

e onreset valid state ---for strapping pin 

e After power on reset state default value. 


e Sleep state PAD control default value. 


Special note 


e PAD state under SCAN mode,because under this state all registers will toggle their value, PAD 
control register all will toggle,so give a constant value to PAD control state to escape function 
fail is necessary. Pullup, pulldown and chip Driver ability is must. 


e Chip sleep pin state should config by user before enter to chip sleep mode escape unexpect 
state occurs. 


e |n scan mode, please confirm use few power domain supply for easy implement for board test. 


3.2 PAD type and PIN description 


3.2.1 PAD type 
SC9820A uses UMC 28nm technology. include types as following: 
1) SPRD self-build signal PAD, named with SP*. 
) SPRD self-build power PAD. 
3) UMC custom signal PAD for SD and SIM card PAD, named with SPZTRK*. 
) UMC custom signal РАР, used ав power supply for SD and SIM card signal. 


Table 3-1 PAD type 


VSS | PVSS3A SPVSS1 V/HL GNDIOLCH 
Уе |PysssA УС SPVSS2 V/HL GNDIOLCV 
PVSS3AC V G GNDKLCH 
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GNDKLCV 


ET е pa 


PVDD3A 


SPVDD1 V/HL 


VCC18DPWLCV/H 


PVDD3A V С 


SPVDD2 V/HL 


VCCHS30L18PWLCV/H 


PVDDS3AC V G 


SPVDD1ANA V/HL 


VCCKLCV/H 


PVDD USB kev2 


SPVDD2ANA V/HL 


PVDDC USB kev2 


SPVDD2POC V/HL 


PVDDIO USB kev2 


PSIG 25 USB kev2 


PSIG 5VT USB Кеу2 


PSIG 5VT VBUS USB К 
ev2 


SPSCBC2_8X_VL/HL 


SPSCBC2_24X_VL/HL 


SPSCBC2_8X_W_VL/HL 


SPSCBCG2_8X_IIC_.VL/HL 


ІС Pad 


SPSCBC2_8X_W_IIC_VL/ 
HL 


ІС Pad 


SPZTRKD28L30X1H For sim 


card 


The following table explains the symbols used in the pin lists. 


SPZTRKDSD328LC30X | For SD 
1H card 


Table 3-2 Definition of pin symbols 


Digital input 


Type Description 
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от Digital output with tri-state option 
ИШ Ж Digital bi-directional рїп 
E = bi-directional pin with tri-state option 


| м | Power pin, input from external power | Power pin, input from external power ѕурру | 


Power pin, input from external or floating to use internal LDO power 
=e 


ШЕН: | Power pin, ouputforenemaldevees — 


IPU Input with pull-up 
Input with pull-down 
Output “1” 
Output "0" 
| z% [Te state 


VDDCORE Lue supply for core, the internal power source are DCDCCORE . 
1.05v or 0.9v 
Power supply for ARM, the internal power source are DCDCARM 1.2v or 
VDDARM i55 
.05v 


VIO1 Power supply for I/O, the power source can derive from VDD18 
VIO2 Power supply for I/O, the power source can derive from VDD18 or VDD3 
VDDMEM Power supply for DDR IO, the power source can derive from DCDCMEM 


VDDCAMA or VDDCAMD or VDDCAMIO or VDDCAMMOT 
1.8v or 3.0V 


Power УМЕО Power supply for NAND flash IO, the power source can derive from 
VDD18 or VDD3 


BNF] Power supply for NAND flash and EMMC IO, the power source can 
derive from VDDEMMCIO 


VSIMO 
NSIMI Power supply for SIM card 0/1/2, the internal power source are 


VDDSIMO/VDDSIM1/VDDSIM2. 
/NSIM2 


AVDD_BB RF ADC/DAC power supply 
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AVDD | AVDD_LVDS | Power supply for LVDS block 


EM APC/AFC DAC Power supply 


AVDD PLL Internal PLL power supply 
EMVDD PLL DDR PHY PLL Power supply 
AVDD MIPI MIPI power supply 


3.2.2 Pin List 
Table 3-3 Pin List 
Pi р Pull | Drive е 
іп о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset E 
No. wer n 
wn | gth 
ADI Interface 
AH1 VIO 50 | 2/4/6/ | ADI data 
1.8V,4.7K/20K іе-0,ое-1,0 
9 ADI D 1 K 8 line 
AG1 VIO 50 | 2/4/6/ | ADI clock 
1.8V,4.7K/20K іе=0,0е=1,0 
9 ADI_SCLK 1 K 8 output 
ADI sync 
VIO 50 | 2/4/6/ | | 
АС1 i 1.8V,4.7K/20K K 8 іе=0,0е=1,0 signal 
8 ADI_SYNC output 
PMIC 
VIO 50 | 2/4/6/ | 
АЕ2 1 1.8V,4.7K/20K K 8 interrupt 
2 ANA INT input 
CPO 
VIO 50. | 2/4/6/ 
AH2 | XTL_BUF_ . 1.8V,4.7K/20K K 8 sleep 
1 ENO control 
CP1 
VIO 50 | 2/4/6/ 
AJ2 | XTL BUF . i 1.8V,4.7K/20K K 8 sleep 
1 EN1 control 
AH2 VIO 50 | 2/4/6/ | Audio 
1.8V,4.7K/20K іе-1,0е-0 
2 AUD_ADDO |1 K 8 ADC data 
AJ2 | AUD ADSY | VIO 50 | 2/4/6/ | Audio 
1.8V,4.7K/20K ie=1,0e=0 
0 NC 1 K 8 ADC sync 
Audio 
VIO 50 | 2/4/6/ | 
АЕ2 i 1.8V,4.7K/20K K 8 іе=0,0е=1,0 DAC 
1 AUD_DADO data0 
AF1 | AUD_DAD1 | VIO | 1.8V,4.7K/20K | 50 | 2/4/6/ іе=0,0е=1,0 Audio 
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Pi P Pull | Drive БЕ 
іп о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset ғ 
Мо. wer n 
wn | gth 
9 1 K 8 DAC 
data1 
Audio 
VIO 50 | 2/4/6/ | 
AH2 | AUD DASY | 1.8V,4.7K/20K K 8 ie=0,0e=1 ,0 DAC 
0 NC sync 
Audio 
VIO 50 | 2/4/6/ | 
АН2 А 1.8V,4.7K/20K K 8 ie=0,0e=1,0 clock 
3 AUD_SCLK output 
AG2 | CHIP_SLEE | VIO 50 | 2/4/6/ AP sleep 
1.8V,4.7K/20K 
2 P 1 K 8 control 
AF2 VIO 50 | 2/4/6/ 32K clock 
1.8V,4.7K/20K . 
0 CLK_32K 1 K 8 input 
External 
VIO 50 | 2/4/6/ reset 
1.8V,4.7K/20K | 
АЕ2 | EXT_RST_ [1 К 8 input, 
2 B Active low 
AJ2 VIO 50 | 2/4/6/ Productio 
1.8V,4.7K/20K 
3 PTEST 1 K 8 n test pin 
CCIR Interface 
VC 50 | 2/4/6/ ie=1,0e=0,wpdo | CCIR 
1.8V,4.7K/20K 
B10 | CCIRD[0] AM K 8 fun_sel=3 data 0 
VC 50 | 2/4/6/ ie=1,0e=0,wpdo | CCIR 
1.8V,4.7K/20K 
Е9 CCIRD[1] AM K 8 fun sel-3 data 1 
CMOS 
; sensor 
VC 50 | 2/4/6/ ie=0,oe=1,0,fun 
1.8V,4.7K/20K master 
AM K 8 _sel=1 
clock 
B9 CMMCLK output 
CMOS 
sensor 
VC 50 | 2/4/6/ ie=1,0e=0,wpdo | . 
1.8V,4.7K/20K pixel 
AM K 8 fun_sel=3 
clock 
B11 | CMPCLK input 
CMOS 
VC 50 | 2/4/6/ ie=1,0e=0,wpdo | sensor 
1.8V,4.7K/20K 
AM K 8 un sel-3 power 
C11 | CMPDO down 0 
E11 | CMPD1 VC | 1.8V,4.7K/20K | 50 | 2/4/6/ ie=1,0e=0,wpdo | CMOS 
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| Pull | Drive feat 
Pin А Ро Descriptio 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
AM K 8 Тип sel-3 sensor 
power 
down 1 
CMOS 
VC 50 | 2/4/6/ іе=1,ое=0,мрао 
1.8V,4.7K/20K sensor 
AM K 8 fun_sel=3 
E10 | CMRSTO reset 0 
| CMOS 
VC 50 | 2/4/6/ ie-1,0e20,wpdo 
1.8V,4.7K/20K sensor 
AM K 8 Тип sel-3 
D11 | CMRST1 reset 1 
DSP JTAG 
DSP 
VIO 50 | 2/4/6/ | 
DRTCK_LT 4 1.8V,4.7K/20K K 8 іе=0,0е=1,0 JTAG 
АЈ5 JE RTCK 
DSP 
VIO 50 | 2/4/6/ | 
А 1.8V,4.7K/20K K 8 ie=1,0e=0,wpdo | JTAG 
AJ6 | DTCK LTE TCK 
VIO 50 | 2/4/6/ | DSP 
1.8V,4.7K/20K ie=1,0oe=0,wpu 
AH6 | ОТО! (ТЕ 1 K 8 JTAG TDI 
DSO 
VIO 50 | 2/4/6/ | 
А 1.8V,4.7K/20K K 8 іе=0,0е=1,0 JTAG 
AG6 | DTDO LTE TDO 
DSP 
VIO 50 | 2/4/6/ | 
i 1.8V,4.7K/20K K 8 ie-1,0e2-0,wpu | JTAG 
AH5 | DTMS LTE TMS 
EMMC Interface 
VN 50 | 2/4/6/ | Мапа 
АЗ NFD[14] 1.8V,4.7K/20K ie=0,oe=0,wpdo 
F1 K 8 data14 
VN 50 | 2/4/6/ | ie=1,0e= |. Nand 
А5 NFD[0] 1.8V,4.7K/20K іе=0,0е=0 
FO K 8 0,wpu data0 
VN 50 | 2/4/6/ | ie=1,0e= |. Nand 
A6 NFD[1] 1.8V,4.7K/20K іе=0,0е=0 
FO K 8 0,wpu data0 
VN 50 | 2/4/6/ | Мапа 
A8 NFD[15] 1.8V,4.7K/20K ie-0,0e20,wpdo 
FO K 8 data15 
VN 50 | 2/4/6/ | Мапа 
A9 NFD[9] 1.8V,4.7K/20K ie-0,0e20,wpdo 
FO K 8 data9 
VN 50 | 2/4/6/ | Мапа 
B3 NFD[10] 1.8V,4.7K/20K ie=0,oe=0,wpdo 
F1 K 8 data10 
B4 NFD[6] VN |1.8V,4.7K/20K | 50 | 2/4/6/ ie-0,0e-0,wpdo | Nand 
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Pi Р БЕ Descriptio 
in о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
F1 K 8 data6 
VN 50 | 2/4/6/ | Мапа 
В5 NFD[5] 1.8V,4.7K/20K ie=0,oe=0,wpdo 
F1 K 8 data5 
VN 50 | 2/4/6/ | ie=1,0e= |. Nand 
B6 NFD[2] 1.8V,4.7K/20K іе=0,0е=0 
FO K 8 0,wpu data2 
VN 50 | 2/4/6/ | Мапа 
B7 NFD[11] 1.8V,4.7K/20K ie=0,oe=0,wpdo 
F1 K 8 data11 
VN 50 | 2/4/6/ | ie=1,0e= |. Nand 
B8 NFD[3] 1.8V,4.7K/20K ie=0,0e=0 
FO K 8 0,wpu data3 
Nand 
50 | 2/4/6/ | | 
C4 NFWPN VN | 1.8V,4.7K/20K K 8 іе=0,0е=1,0 write 
F1 protect 
Nand 
50 | 2/4/6/ . command 
C7 NFCLE 1.8V,4.7K/20K іе=0,0е=1,0 
VN K 8 latch 
F1 enable 
VN 50 | 2/4/6/ | Мапа 
C8 NFD[8] 1.8V,4.7K/20K ie-0,0e20,wpdo 
FO K 8 data8 
VN 50 | 2/4/6/ | Мапа 
D4 | NFD[7] 1.8V,4.7K/20K ie-0,0e20,wpdo 
F1 K 8 data7 
Nand 
50 | 2/4/6/ | 
О5 МЕВВ VN | 1.8V,4.7K/20K K 3 ie=1,oe=0,wpu ready/bus 
F1 y signal 
Nand 
50 | 2/4/6/ | 
D7 NFREN VN | 1.8V,4.7K/20K K 3 іе=0,0е=1,1 геаа 
F1 enable 
VN 50 | 2/4/6/ | Мапа 
D8 NFD[12] 1.8V,4.7K/20K ie=0,oe=0,wpdo 
FO K 8 data12 
VN 50 | 2/4/6/ | Мапа 
09 NFD[13] 1.8V,4.7K/20K ie=0,oe=0,wpdo 
FO K 8 data13 
VN 50 | 2/4/6/ | Мапа 
Е5 NFD[4] 1.8V,4.7K/20K ie-0,0e20,wpdo 
F1 K 8 data4 
VN 50 | 2/4/6/ | Nand chip 
E6 NFCENO 1.8V,4.7K/20K іе=0,0е=1,1 
FO K 8 enable 
Nand 
50 | 2/4/6/ . address 
E7 NFALE 1.8V,4.7K/20K іе=0,0е=1,0 
VN K 8 latch 
F1 enable 
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Pi Р ае Descriptio 
in о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset FE 
No. wer n 
wn | gth 
Nand 
50 | 2/4/6/ | | 
E8 NFWEN VN | 1.8V,4.7K/20K K 8 іе=0,0е=1 write 
FO enable 
15 Interface 
AH2 VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | 125 port 0 
1.8V,4.7K/20K 
7 IISOCLK 1 K 8 Sun sel-3 bit clock 
AH2 VIO 50. | 2/4/6/ ie=1,0e=0,wpdo | 125 port 0 
1.8V,4.7K/20K 
8 IISODI 1 K 8 Тип sel-3 data input 
| I2S port 0 
VIO 50 | 2/4/6/ ie21,0e-0,wpdo 
AG2 1.8V,4.7K/20K data 
1 K 8 fun_sel=3 
7 15000 ouput 
125 port 0 
VIO 50 | 2/4/6/ ie21,0e20,wpdo | 
AJ2 1.8V,4.7K/20K Left/Right 
1 K 8 Тип sel-3 
7 IISOLRCK clock 
AF2 VIO 50 | 2/4/6/ іе=1,ое=0,мрао | 125 port 1 
1.8V,4.7K/20K | 
7 IIS1CLK 1 K 8 fun_sel=3 bit clock 
AF2 VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | 125 port 1 
1.8V,4.7K/20K ; 
9 115101 1 К 8 fun_sel=3 data input 
| I2S port 1 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
AF2 1.8V,4.7K/20K data 
1 K 8 Тип sel-3 
8 IIS1DO ouput 
I2S port 1 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo | 
АС2 1.8V,4.7K/20K Left/Right 
1 K 8 fun_sel=3 
8 IIS1LRCK clock 
Keypad Interface 
VIO 50 | 2/4/6/ | Кеураа 
1.8V,4.7K/20K ie=1,oe=0,wpu | 
A24 | КЕҮ!М[0] 1 К 8 їприї 0 
VIO 50 | 2/4/6/ | Кеураа 
1.8V,4.7K/20K ie=1,oe=0,wpu | 
E25 | KEYIN[1] 1 K 8 input 1 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo | Keypad 
1.8V,4.7K/20K | 
E24 | KEYIN[2] 1 K 8 Тип sel-3 input 2 
VIO 50 | 2/4/6/ | Кеураа 
1.8V,4.7K/20K ie=0,oe=1 ,0 
C23 | KEYOUT[O] | 1 K 8 output 0 
VIO 50 | 2/4/6/ | Кеураа 
1.8V,4.7K/20K ie=oe=0,wpdo 
B24 | KEYOUT[1] | 1 K 8 output 1 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo | Keypad 
1.8V,4.7K/20K 
D23 | KEYOUT[2] | 1 K 8 fun sel-3 output 2 
LOM Interface 
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| Pull | Drive feat 
Pin А Ро Descriptio 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
LCM 
VIO 2/4/6/ ie=1,oe=0,wpdo 
AF 1 reset 
1 8 un sel-3 
1 LCM RSTN control 
AG1 VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | LCM 
1.8V,4.7K/20K 
1 DSI TE 1 K 8 Тип 5е!-3 ЕМАВК 
Digital Microphone Interface 
Digital 
| micropho 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K ne 
1 K 8 fun .sel-3 . 
MEMS MIC interface 
B27 | CLKO clock 0 
Digital 
| micropho 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K ne 
4 K 8 un sel-3 . 
MEMS MIC interface 
B28 | CLK1 clock 1 
Digital 
| micropho 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K ne 
1 K 8 fun sel-3 . 
MEMS MIC interface 
A27 | DATAO data 0 
Digital 
| micropho 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K ne 
1 K 8 Тип sel-3 . 
MEMS MIC interface 
C27 | ПАТА1 data 1 
ARM JTAG 
ARM 
VIO 50 | 2/4/6/ | 
i 1.8V,4.7K/20K K 8 ie=1,0e=0,wpdo | JTAG 
AE6 | MTCK TCK 
ARM 
VIO 50 | 2/4/6/ | 
4 1.8V,4.7K/20K K 8 1е=1,ое=Омри | JTAG 
AF6 | МТМ$ TMS 
RF Control Interface 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 Тип sel-3 : 
J28 | ВЕСТЦОЈ pin 
J27 | RFCTL[1] VIO | 1.8V,4.7K/20K | 50 | 2/4/6/ ie=1,0e=0,wpdo | RF 
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| Pull | Drive m 
Pin А Ро Descriptio 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
1 K 8 Тип sel-3 control 
pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
L25 | ВЕСТЦТОЈ pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 ў 
N29 | RFCTL[11] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 : 
M26 | RFCTL[12] pin 
HF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 Тип sel-3 | 
N28 | RFCTL[13] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 . 
N27 | RFCTL[14] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
F24 | RFCTL[15] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 . 
E26 | RFCTL[16] pin 
| ВЕ 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun sel-3 : 
H26 | RFCTL[17] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun sel-3 | 
F26 | RFCTL[18] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
425 | RFCTL[19] pin 
RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
K29 | RFCTL[2] pin 
RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 un sel-3 | 
G28 | RFCTL[20] pin 
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| Pull | Drive ma 
Pin А Ро Descriptio 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 : 
K24 | RFCTL[21] pin 
| ВЕ 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
G29 | RFCTL[22] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 Е 
Н29 | RFCTL[23] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 un. sel-3 . 
H27 | RFCTL[24] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 un sel-3 . 
H28 | RFCTL[25] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
J26 | RFCTL[26] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 | 
M25 | RFCTL[27] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 . 
N26 | RFCTL[28] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 un sel-3 . 
N24 | RFCTL[29] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 ; 
K28 | RFCTL[3] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun_sel=3 . 
L29 | RFCTL[4] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 un sel-3 : 
L28 | RFCTL[5] pin 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | ВЕ 
1.8V,4.7K/20K 
K26 | RFCTL[6] 1 K 8 fun. sel-3 control 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 46 of 1504 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


SC9820A Device Specification 


Pi Р ае Descriptio 
in о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset FE 
No. wer n 
wn | gth 
pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
1 K 8 fun sel-3 . 
К25 | RFCTL[T] pin 
| ВЕ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
4 K 8 un sel-3 А 
M27 | RFCTL[8] pin 
| RF 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K control 
4 K 8 Тип 5е!-3 . 
M28 | ВЕСТЦ9) pin 
RFFE SCK | VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | ВЕ МР! 
1.8V,4.7K/20K 
P28 | 0 1 K 8 fun_sel=3 clock 
RFFE_SDA | VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | ВЕ МР! 
1.8V,4.7K/20K 
R28 | 0 1 K 8 un sel-3 data 
| RF SPI O 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K clock 
1 K 8 Тип sel-3 
E28 | RFSCKO output 
| RF SPI 1 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K clock 
1 K 8 fun_sel=3 
H25 | RFSCK1 output 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | RF SPI 0 
1.8V,4.7K/20K | 
F28 | RFSDAO 1 K 8 un sel-3 data line 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | RF SPI 1 
1.8V,4.7K/20K 
F25 | RFSDA1 1 K 8 fun_sel=3 data line 
| RF SPI 0 
VIO 50 | 2/4/6/ ie=1,0e=0,wpu,f | 
1.8V,4.7K/20K chip 
1 K 8 un_sel=3 
E29 | RFSENO select 
| RF SPI 1 
VIO 50 | 2/4/6/ ie=1,0e=0,wpu,f | 
1.8V,4.7K/20K chip 
1 K 8 un_sel=3 
G25 | RFSEN1 select 
ІС 
VC | 1.8V,1.8K/4.7K | 50 | 2/4/6/ іе=1,ое=0,мри; | I2C port 0 
A11 | SCLO AM | /20K K 8 un_sel=3 SCL 
VC | 1.8V,1.8K/4.7K | 50 | 2/4/6/ ie=1,0e=0,wpu,f | I2C port 0 
A12 | SDAO AM | /20K K 8 un_sel=3 SDA 
VIO | 1.8V,1.8K/4.7K |50 | 2/4/6/ ie=1,0oe=0,wpu,f | I2C port 2 
D28 | SCL2 1 /20K K 8 un_sel=3 SCL 
C28 | SDA2 VIO | 1.8V,1.8K/4.7K | 50 | 2/4/6/ ie=1,0e=0,wpu,f | I2C port 2 
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Ri P Pull | Drive БЕ 
іп о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset р 
No. wer n 
wn | gth 
1 /20K K 8 un sel-3 SDA 
VIO | 1.8V/3.0V,1.8K | 50 | 2/4/6/ іе=1,ое=0,мри; | I2C port З 
D27 | SCL3 2 /4.7K/20K K 8 un_sel=3 SCL 
VIO | 1.8V/3.0V,1.8K | 50 | 2/4/6/ іе=1,ое=0,мри; | I2C port З 
E27 | SDAS3 2 /4.7K/20K K 8 un_sel=3 SDA 
SDIO Interface 
AH1 VS | 1.8V/3.0V,1.8K | 50. | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
6 SDO_CLKO |D /4.7K/20K K 8/10 Тип 5е!-3 0 clock 
AF1 VS .1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
6 5ро CMD D /4.7K/20K K 8/10 fun. sel-3 0 CMD 
AF1 VS | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
5 SDO DIO] D /4.7K/20K K 8/10 fun_sel=3 0 data 0 
АН! VS | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
7 SDO D[1] D /4.7K/20K K 8/10 fun sel-3 0 data 1 
AF1 VS | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
8 оро D[2] D /4.7K/20K K 8/10 sfun_sel=3 0 data 2 
AE1 VS | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
8 $00_01[3] О /4.7K/20K K 8/10 fun_sel=3 0 data 3 
AG1 VIO 60 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
3.0V,4.7K/70K 
5 SD1_CLK 1 K 8 fun_sel=3 1 clock 
AF 1 VIO 60 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
3.0V,4.7K/70K 
4 SD1_CMD 1 K 8 fun sel-3 1 CMD 
AE1 VIO 60 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
3.0V,4.7K/70K 
4 SD1 D[0] 1 K 8 fun. sel-3 1 data 0 
AE1 VIO 60 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
3.0V,4.7K/70K 
3 SD1 D[1] 1 K 8 fun sel-3 1 data 1 
АН! VIO 60 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
3.0V,4.7K/70K 
5 SD1. D[2] 1 K 8 Тип sel-3 1 data 2 
AJ1 VIO 60 | 2/4/6/ ie=1,0e=0,wpdo | SDIO port 
3.0V,4.7K/70K 
5 SD1. D[3] 1 K 8 fun веі-3 1 data 3 
SIM Interface 
AB2 VSL | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SIMO 
6 SIMCLKO MO | /4.7K/20K K 8/10 fun_sel=3 clock 
AC2 VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SIM 0 
8 SIMDAO MO | /4.7K/20K K 8/10 Sun sel-3 data line 
| SIM 0 
VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,oe=0,wpdo 
AD2 reset 
MO | /4.7K/20K K 8/10 Тип sel-3 
8 SIMRSTO control 
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Pin Name Pullup do | Stren | AtReset | AfterReset FE 
No. wer n 
wn | gth 
AD2 VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SIM 1 
7 SIMCLK1 M1 |/4.7K/20K K 8/10 Тип sel-3 clock 
AD2 VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0e=0,wpdo | SIM 1 
6 SIMDA1 M1 |/4.7K/20K K 8/10 Тип sel-3 data line 
SIM 1 
VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie21,0e20,wpdo 
AE2 reset 
M1 |/4.7K/20K K 8/10 Тип sel-3 
7 SIMRST1 control 
AC2 VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ іе=1,ое=0,мрао | SIM 2 
4 SIMCLK2 M2 | /4.7K/20K K 8/10 Тип sel-3 clock 
AC2 VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,0oe=0,wpdo | SIM 2 
5 SIMDA2 M2 | /4.7K/20K K 8/10 Тип 5е!-3 data line 
| SIM 2 
VSI | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie=1,oe=0,wpdo 
AD2 reset 
M2. | /4.7К/20К K 8/10 Тип sel-3 
5 SIMRST2 control 
SPI Interface 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | SPI 0 
1.8V,4.7K/20K 
C26 | SPIO_CLK 1 K 8 fun.-sel-3 clock 
SPI 0 
VIO 50 | 2/4/6/ ie=1,oe=0,wpu,f , 
1.8V,4.7K/20K chip 
1 K 8 un_sel=3 
B25 | SPIO_CSN select 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | SPI 0 
1.8V,4.7K/20K 
B26 | SPIO_DI 1 K 8 fun_sel=3 data input 
| SPI 0 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K data 
1 K 8 fun sel-3 
A26 | SPIO DO output 
VIO 50 2/4/6/ ie=1,0e=0,wpdo | SPI 2 
1 1.8V,4.7K/20K 8 fun sel-3 clock 
C22 | SPI2 CLK K 
| SPI 2 
VIO 2/4/6/ ie=1,oe=0,wpu,f | 
50 chip 
1 1.8V,4.7K/20K 8 un_sel=3 
B22 | SPI2 CSN K select 
VIO 50 2/4/6/ ie=1,0e=0,wpdo | SPI 2 
1 1.8V,4.7K/20K 8 fun_sel=3 data input 
A23 | SPI2 DI K 
SPI 2 
VIO 2/4/6/ ie21,0e20,wpdo 
50 data 
1 1.8V,4.7K/20K 8 Тип sel-3 
B23 | SPI2 DO K output 
ETM Interface 
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Pin Name Pullup do | Stren | AtReset | AfterReset E 
No. wer n 
wn | gth 
: ЕТМ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
AG1 1.8V,4.7K/20K trace 
1 K 8 Тип sel-3 
4 TRACECLK clock 
ETM 
VIO 50 | 2/4/6/ ie21,0e-0,wpdo | trace 
1.8V,4.7K/20K 
AJ1 | TRACECTR | 1 K 8 Тип sel-3 control 
4 L signal 
| ЕТМ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
AH1 | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 fun 5е!-3 . 
4 [0] line 0 
| ЕТМ 
МО 50 | 2/4/6/ ie21,0e20,wpdo 
AH1 | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
3 [1] line 1 
| ЕТМ 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
AF1 | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
2 [2] line 2 
| ЕТМ 
VIO 50 | 2/4/6/ ie=1,0e=0,wpdo 
AE1 | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
2 [3] line 3 
| ЕТМ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
AG1 | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
2 [4] line 4 
| ЕТМ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
AH1 | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
2 [5] line 5 
| ЕТМ 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
АЛ | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
2 [6] line 6 
| ЕТМ 
МО 50 | 2/4/6/ ie=1,oe=0,wpdo 
АЛ | TRACEDAT 1.8V,4.7K/20K trace data 
1 K 8 Тип sel-3 . 
1 [7] line 7 
UART Interface 
| UART 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
AE2 1.8V,4.7K/20K port 0 
1 K 8 Тип sel-3 
5 UOCTS CTS 
| UART 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
AG2 1.8V,4.7K/20K port 0 
1 K 8 Тип sel-3 
6 UORTS RTS 
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іп о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset р 
No. wer n 
wn | gth 
AE2 VIO 50 | 2/4/6/ UART 
1.8V,4.7K/20K ie=1,oe=0,wpu 
6 UORXD 1 K 8 port 0 Rx 
AF2 VIO 50 | 2/4/6/ | UART 
1.8V,4.7K/20K іе=0,0е=1,1 
6 UOTXD 1 K 8 port 0 Tx 
AE2 VIO 50 | 2/4/6/ | UART 
1.8V,4.7K/20K ie=1,oe=0,wpu 
4 U1RXD 1 K 8 port 1 Rx 
AH2 VIO 50 |2/4/6/ | ie=1,0e= |. UART 
1.8V,4.7K/20K іе=0,0е=1,1 
6 U1TXD 1 K 8 0,wpu port 1 Tx 
AF2 VIO 50 | 2/4/6/ ie21,0e20,wpdo | UART 
1.8V,4.7K/20K 
4 U2RXD 1 K 8 Тип sel-3 port 2 Rx 
AJ2 VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | UART 
1.8V,4.7K/20K 
6 U2TXD 1 K 8 Тип sel-3 port 2 Tx 
| UART 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
AJ2 1.8V,4.7K/20K port 3 
1 K 8 fun_sel=3 
4 USCTS CTS 
| UART 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
AF2 1.8V,4.7K/20K port 3 
1 K 8 fun sel=3 
3 USRTS RTS 
AH2 VIO 50 | 2/4/6/ ie=1,oe=0,wodo | UART 
1.8V,4.7K/20K 
4 USRXD 1 K 8 fun. sel-3 port 3 Rx 
AH2 VIO 50 | 2/4/6/ ie21,0e20,wpdo | UART 
1.8V,4.7K/20K 
5 USTXD 1 K 8 fun sel-3 port 3 Tx 
AG2 VIO 50 | 2/4/6/ ie=1,0e=0,wpdo | UART 
1.8V,4.7K/20K 
3 U4RXD 1 K 8 fun sel-3 port 4 Rx 
AD2 VIO 50. | 2/4/6/ ie=1,oe=0,wodo | UART 
1.8V,4.7K/20K 
3 U4TXD 1 K 8 Тип sel-3 port 4 Tx 
System 
| Auxiliary 
VIO 50 | 2/4/6/ ie=1,oe=0,wpdo 
1.8V,4.7K/20K clock 
1 K 8 Тип sel-3 
D29 | CLK AUXO output 
| Ехїегпа! 
VIO |1.8У/3.0У,1.8К | 50 | 2/4/6/ ie21,0e-0,wpdo |. 
interrupt 
2 /4.7K/20K K 8 un sel-3 . 
D26 | EXTINTO input 0 
| External 
VIO | 1.8V/3.0V,1.8K | 50 | 2/4/6/ ie21,0e-0,wpdo |. 
interrupt 
2 /4.7K/20K K 8 Тип sel-3 . 
D25 | EXTINT1 input 1 
VIO 50 | 2/4/6/ | Crystal 
1.8V,4.7K/20K іе=0,0е=1,1 
N25 | XTL_EN 1 K 8 enable 
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Ri P Pull | Drive БЕ 
іп 0 ipti 

Pin Name Pullup do | Stren | AtReset | AfterReset E 
No. wer n 
wn | gth 


control 
pin 


LPDDR2/3 Interface 


LPDDR2/ 
3 

VM command 
EM or 
address 
Y3 ЕМАЈОТ 0 


LPDDR2/ 
3 

VM command 
EM or 
address 
W4 | EMA[1] 1 


LPDDR2/ 
3 

VM command 
EM or 
address 
W2 | EMA[2] 2 


LPDDR2/ 
3 

VM command 
EM or 
address 
V2 ЕМА[З] 3 


LPDDR2/ 
3 

VM command 
EM or 
address 
W1 | EMA[4] 4 


LPDDR2/ 
3 

VM command 
EM or 
address 
R1 EMA[5] 5 
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Pin Name Pullup do | Stren | AtReset | AfterReset F 
No. wer n 
wn | gth 
LPDDR2/ 
3 
VM command 
EM Or 
address 
P1 EMA[6] 6 
LPDDR2/ 
3 
VM command 
EM Or 
address 
R2 EMA[T] 7 
LPDDR2/ 
3 
VM command 
EM Or 
address 
N2 ЕМА(8) 8 
LPDDR2/ 
3 
VM command 
EM or 
address 
N4 EMA[9] 9 
VM | 
Test pin 
R3 EMATO EM 
LPDDR2/ 
VM 3 clock 
EM enable 
ОЗ | ЕМСКЕ] ouput 
LPDDR2/ 
VM . 
3 chip 
EM 
02 | EMCS N[0] select 0 
LPDDR2/ 
VM . 
3 chip 
EM 
V1 EMCS N[1] select 1 
CLKDMME | VM LPDDR2/ 
Т5 M EM 3 
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Pull | Drive ге 
Ріп А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset В 

wn | gth 
diffirential 
clock 
negative 
LPDDR2/ 
VM 6 | 
differentia 
CLKDPME EN | clock 
Т4 M positive 
VM LPDDR2/ 
АЕ? | EMD[0] EM 3 data 0 
VM LPDDR2/ 
AES | EMD[1] EM 3 data 1 
VM LPDDR2/ 
AD3 | EMD[2] EM 3 data 2 
VM LPDDR2/ 
AC3 | EMD[3] EM 3 data 3 
VM LPDDR2/ 
AC2 | EMD[4] EM 3 data 4 
VM LPDDR2/ 
AC1 | EMD[5] EM 3 data 5 
VM LPDDR2/ 
AB1 | EMD[6] EM 3 data 6 
VM LPDDR2/ 
AB2 | EMD[7] EM 3 data 7 
VM LPDDR2/ 
L3 EMD[8] EM 3 data 8 
VM LPDDR2/ 
L1 EMD[9] EM 3 data 9 
VM LPDDR2/ 
K1 EMD[10] EM 3 data 10 
VM LPDDR2/ 
J4 EMD[11] EM 3 data 11 
VM LPDDR2/ 
J1 EMD[12] EM 3 data 12 
VM LPDDR2/ 
H2 EMD[13] EM 3 data 13 
VM LPDDR2/ 
H3 EMD[14] EM 3 data 14 
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wn | gth 
VM LPDDR2/ 
G3 | EMD[15] EM 3 data 15 
VM LPDDR2/ 
AG4 | EMD[16] EM 3 data 16 
VM LPDDR2/ 
АЈЗ | EMD[17] EM 3 data 17 
VM LPDDR2/ 
AF4 | EMD[18] EM 3 data 18 
VM LPDDR2/ 
AH3 | EMD[19] EM 3 data 19 
VM LPDDR2/ 
AG3 | EMD[20] EM 3 data 20 
VM LPDDR2/ 
АН4 | EMD[21] EM 3 data 21 
VM LPDDR2/ 
AF1 | EMD[22] EM 3 data 22 
VM LPDDR2/ 
AG1 | EMD[23] EM 3 data 23 
VM LPDDR2/ 
F2 EMD[24] EM 3 data 24 
VM LPDDR2/ 
F1 EMD[25] EM 3 data 25 
VM LPDDR2/ 
D2 EMD[26] EM 3 data 26 
VM LPDDR2/ 
D1 EMD[27] EM 3 data 27 
VM LPDDR2/ 
E4 EMD[28] EM 3 data 28 
VM LPDDR2/ 
D3 EMD[29] EM 3 data 29 
VM LPDDR2/ 
C2 EMD[30] EM 3 data 30 
VM LPDDR2/ 
C1 EMD[31] EM 3 data 31 
LPDDR2/ 
VM 3 data 
EM mask 
AA1 | EMDQM[0] byte 0 
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іп о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset F 
No. wer n 
wn | gth 
LPDDR2/ 
VM 3 data 
EM mask 
L2 EMDQN[1] byte 1 
LPDDR2/ 
VM 3 data 
EM mask 
AE1 | EMDQM[2] byte 2 
LPDDR2/ 
VM 3 data 
EM mask 
G1 EMDQN[3] byte 3 
LPDDR2/ 
3 data 
VM 
strobe 0 
EM . ; 
differentia 
АВЗ | EMDQS[0] | positive 
LPDDR2/ 
3 data 
VM 
strobe 0 
EM . | 
EMDQS N[ differentia 
АВ4 | 0] | negative 
LPDDR2/ 
3 data 
VM 
strobe 1 
EM : : 
differentia 
K4 EMDQGS[1] | positive 
LPDDR2/ 
3 data 
VM 
strobe 1 
EM | | 
EMDQS_N[ differentia 
КЗ 1] | negative 
LPDDR2/ 
3 data 
VM 
strobe 2 
EM . | 
differentia 
AF3 | EMDQS[2] | positive 
АЕ? | EMDGS М VM LPDDR2/ 
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Ri P Pull | Drive БЕ 
іп о ipti 
Pin Name Pullup do | Stren | AtReset | AfterReset F 
No. wer n 
wn | gth 
2] EM 3 data 
strobe 2 
differentia 
| negative 
LPDDR2/ 
3 data 
VM 
strobe 3 
EM | 
differentia 
F4 EMDQS[3] | positive 
LPDDR2/ 
3 data 
VM 
strobe 3 
EM | ; 
EMDQS N[ differentia 
F3 3] | negative 
VM ; 
Test pin 
W5 | EMDTOÇ[0] EM 
VM 
Test pin 
Y4 EMDTO[1] EM 
LPDDR2/ 
3 
VM | 
On-Die-T 
EM 
erminal 
P4 EMODTTO0] output 
LPDDR2/ 
3 
command 
VM 
and 
EM 
address 
EMVREFO . reference 
R5 | CA output 
LPDDR2/ 
3DDR 
VM 
data 
EM 
EMVREFO.. reference 
V5 DQ output 
LPDDR2/ 
VM 
3 
EM 
AA2 | EMZQ Impedanc 
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Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
е 
calibratio 
n 
LPDDR2/ 
EMVDD_PL 3 PLL 
Y8 L power 
LVDS Interface 
LVDS 
differentia 
LVDS CLK | clock 
B20 | М negative 
LVDS 
differentia 
LVDS CLK | clock 
A20 |P positive 
LVDS 
data 0 
LVDS DAT differentia 
C18 | ANO | negative 
LVDS 
data 0 
LVDS_DAT differentia 
C17 | APO | positive 
LVDS 
data 1 
LVDS_ DAT differentia 
В19 | АМ | negative 
LVDS 
data 1 
LVDS DAT differentia 
B18 | AP1 | positive 
LVDS 
data 2 
LVDS DAT differentia 
A21 | AN2 | negative 
LVDS 
LVDS DAT data 2 
B21 | AP2 differentia 
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Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
| positive 
LVDS 
data 3 
LVDS_DAT differentia 
D19 | AN3 | negative 
LVDS 
data 3 
LVDS_DAT differentia 
D20 | AP3 | positive 
LVDS 
data 4 
LVDS_DAT differentia 
C21 | AN4 | negative 
LVDS 
data 4 
LVDS_DAT differentia 
D21 | AP4 | positive 
CSI Interface 
CSIO 
differentia 
MCSIO CLK | clock 
СІЗ |М negative 
CSIO 
differentia 
MCSIO CLK | clock 
013 |Р positive 
CSIO 
differencti 
MCSIO DAT al data 0 
B12 | ANO negative 
CSIO 
differencti 
MCSIO DAT al data 0 
B13 | APO positive 
CSIO 
differencti 
MCSIO DAT al data 1 
B14 | AN1 negative 
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Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
CSIO 
differencti 
MCSIO DAT al data 1 
A14 | AP1 positive 
CSIO 
differencti 
MCSIO DAT al data 2 
D14 | AN2 negative 
CSIO 
differencti 
MCSIO DAT al data 2 
C14 | AP2 positive 
CSIO 
differencti 
MCSIO DAT al data 3 
B15 | AN3 negative 
CSIO 
differencti 
MCSIO DAT al data 3 
A15 | AP3 positive 
CSIO 
MCSIO RE calibratio 
A17 | XT n 
СОП 
differentia 
MCSI1 CLK | clock 
B16 |М negative 
СОП 
differentia 
MCSI1 CLK | clock 
B17 |P positive 
СОП 
differencti 
MCSI1 DAT al data 0 
D17 | ANO negative 
СОП 
MCSI1_DAT differencti 
D16 | APO al data 0 
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Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
positive 
СОП 
differencti 
MCSI1_DAT al data 1 
E15 | АМ1 negative 
СОП 
differencti 
MCSI1 DAT al data 1 
E14 | AP1 positive 
СОП 
MCSI1 RE calibratio 
A18 | XT n 
DSI Interface 
DSI 
differentia 
MDSI СІК | clock 
АЈ9 |N negative 
DSI 
differentia 
MDSI СІК | clock 
AJ8 |P positive 
DSI 
differencti 
MDSI DAT al data 0 
AH7 | ANO negative 
DSI 
differencti 
MDSI. DAT al data 0 
AH8 | APO positive 
DSI 
differencti 
MDSI DAT al data 1 
AH9 | AN1 negative 
DSI 
differencti 
AH1 | MDSI DAT al data 1 
0 AP1 positive 
AH1 | MDSI REX DSI 
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| Pull | Drive fen 
Pin А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset 
wn | gth 
1 T calibratio 
n 
Main IQ 
MAIN_DIV_ Diversity 
V28 | RXIN IQ input l- 
Diversity 
W2 | MAIN_DIV_ IQ input 
8 RXIP [+ 
Diversity 
W2 | MAIN_DIV_ IQ input 
9 RXQN Q- 
Diversity 
MAIN_DIV_ IQ input 
Y29 | RXQP Q+ 
Main IQ 
U26 | MAIN_RXIN input l- 
Main IQ 
V26 | MAIN_RXIP input l+ 
ма | MAIN RXQ Мат О 
5 N input Q- 
MAIN_RXQ Main IQ 
V25 |Р input Q+ 
Main IQ 
Y28 | MAIN TXIN output I- 
AA2 Main IQ 
8 MAIN TXIP output 1+ 
MAIN TXQ Main IQ 
Y27 IN output Q- 
MAIN TXQ Main IQ 
Y26 |P output Q+ 
Second IQ 
Second 
T29 | SEC. RXIN IQ input I- 
Second 
IQ input 
T28 | SEC. RXIP E 
Second 
T27 | SEC. RXQN IQ input 
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| Pull | Drive ma 
Pin А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset 
wn | gth 
Q- 
Second 
IQ input 
U27 | SEC RXQP Q+ 
Second 
IQ output 
P26 | SEC_TXIN l- 
Second 
IQ output 
P25 | SEC_TXIP 1+ 
Ѕесопа 
IQ output 
R25 | SEC_TXQN Q- 
Second 
IQ output 
T26 | SEC TXQP Q+ 
APC/AFC 
AFC 
029 | AFCOUTO output 0 
AFC 
028 | AFCOUT1 output 1 
AA2 APC 
7 APCOUTO output 0 
AB2 APC 
9 APCOUT!1 output 1 
AA2 APC 
6 APCOUT2 output 2 
AB2 APC 
8 АРСОЏТЗ output 3 
Clock 
26M sine 
CLK26M SI clock 
G18 NE О output 
Referenc 
e 26M 
CLK26M SI sine clock 
G20 | NEO input 0 
E22 | CLK26M SI Referenc 
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| Pull | Drive рт»! 
Ріп А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset В 
wn | gth 
NE1 e 26M 
sine clock 
input 1 
USB 
AD1 USB data 
6 DM negative 
AD1 USB data 
7 DP positive 
USB 
АН! calibratio 
8 VRES n 
HSIC Interface 
AC1 HSIC 
6 НоС DATA data line 
HSIC 
AC1 | HSIC STR strobe 
5 OBE line 
Power 
U11 | VDDARM 
U12 | VDDARM 
U13 | VDDARM 
V11 | VDDARM 
V12 | VDDARM 
V13 | VDDARM 
W1 
2 VDDARM iu ios 
Е vDDAE ARM core 
W1 
4 VDDARM 
Y11 | VDDARM 
Y12 | VDDARM 
Y13 | VDDARM 
Y14 | VDDARM 
Differenti 
al 
feedback 
V14 | VFB ARM positive 
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Pin 
No. 


Pin Name 


Po 
wer 


Pullup 


Pull 
do 
wn 


Drive 
Stren 
gth 


AtReset 


AfterReset 


Descriptio 
n 


of ARM 
power 


VFB_ARM_ 
N 


Differenti 
al 
feedback 
negative 
of ARM 
power 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 


VDDCORE 
VDDCORE 


VDDCORE 
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| Pull | Drive т 
Ріп А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset р 

wn | gth 

T13 | VDDCORE 

T16 | VDDCORE 

T19 | VDDCORE 

U11 | VDDCORE 

U16 | VDDCORE 

U18 | VDDCORE 

U19 | VDDCORE 

V16 | VDDCORE 

V19 | VDDCORE 

W1 

8 VDDCORE 

W1 

9 VDDCORE 

W2 

0 VDDCORE 

Y16 | VDDCORE 

Y17 | VDDCORE 

Y18 | VDDCORE 

Y20 | VDDCORE 
Differenti 
al 
feedback 
positive 

W1 of CORE 

7 VFB CORE power 
Differenti 
al 
feedback 
negative 

W1 | VFB CORE of CORE 

6 ¿N power 

L9 VDDMEM 

L10 | VDDMEM 

МӘ | VDDMEM iud 
supply for 

M10 | VDDMEM 
LPDDR2/ 

N10 | VDDMEM 310 

P10 | VDDMEM 

R10 | VDDMEM 
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| Pull | Drive т 
Ріп А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset р 
wn | gth 
T10 | VDDMEM 
U10 | VDDMEM 
V10 | VDDMEM 
W1 
0 VDDMEM 
CSI 
analog 
MCSI AVD power 
G10 | D supply 
RF 
ADC/DA 
C power 
T21 | AVDD_BB supply 
LVDS 
analog 
AVDD_LVD power 
913 | S supply 
Internal 
PLL 
power 
G19 | AVDD PLL supply 
DSI 
analog 
AC1 | MDSI AVD power 
0 D supply 
Internal 
LDO 
bypass 
P29 | 100 CAP cap 
APC/AFC 
DAC 
Power 
U21 | AVDD28 supply 
Power 
AJ1 supply for 
8 VDDUSB USB 
424 | VIO1 Power 
M24 | VIO1 supply for 
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| Pull | Drive ma 
Pin А Ро Descriptio 
No. Pin Name ae Pullup do | Stren | AtReset | AfterReset В 
wn | gth 

Y19 | VIO1 /О 
Ромег 
supply for 

G23 | VIC2 /О 
Ромег 
supply for 
NAND 

F7 VNFO flash IO 
Power 
supply for 
NAND 
flash and 

G6 | VNF1 EMMC IO 
Power 

AE1 supply for 

5 VSD SDIOO IO 
Power 
supply for 

AC2 SIM card 

9 VSIMO 0 
Power 
supply for 

AE2 SIM card 

9 VSIM1 1 
Power 
supply for 

AE2 SIM card 

8 VSIM2 2 
HSIC 
1.2V 

АЛ | HSIC_VDD power 

7 12 supply 
Power 
supply for 
Digital 
Camera 

F10 | VCAM IO 

GND 
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Pin 
No. 


Pin Name 


Po 
wer 


Pullup 


Pull 
do 
wn 


Drive 
Stren 
gth 


AtReset 


AfterReset 


Descriptio 
n 


Е9 


VSS 


G22 


VSS 


K11 


VSS 


K14 


VSS 


K15 


VSS 


K17 


VSS 


K18 


VSS 


K19 


VSS 


L11 


VSS 


L12 


VSS 


L14 


VSS 


L17 


VSS 


M11 


VSS 


M14 


VSS 


M15 


VSS 


M17 


VSS 


M18 


VSS 


N11 


VSS 


N12 


VSS 


N14 


VSS 


N17 


VSS 


N20 


VSS 


P11 


VSS 


P14 


VSS 


P15 


VSS 


P17 


VSS 


P18 


VSS 


P20 


VSS 


R11 


VSS 


R12 


VSS 


R14 


VSS 


R17 


VSS 


R20 


VSS 


T14 


VSS 


T15 


VSS 


T17 


VSS 


T18 


VSS 


T20 


VSS 


Ground 
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Pin 
No. 


Pin Name 


Po 
wer 


Pullup 


Pull 
do 
wn 


Drive 
Stren 
gth 


AtReset 


AfterReset 


Descriptio 
n 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


VSS 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


EMVSSQ 


Ground of 
memory 
block 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


70.of 1504 


GR SPREADTRUM 


SC9820A Device Specification 


| Pull | Drive т 
Ріп А Ро Descriptio 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
J5 EMVSSQ 
K5 EMVSSQ 
K8 EMVSSQ 
L8 EMVSSQ 
M1 EMVSSQ 
M4 | EMVSSQ 
N8 EMVSSQ 
P8 EMVSSQ 
T1 EMVSSQ 
T8 EMVSSQ 
V8 EMVSSQ 
W8 | EMVSSQ 
AC4 | EMVSSQ 
AD1 | EMVSSQ 
AD4 | EMVSSQ 
AJ1 | EMVSSQ 
AE1 | MDSI AGN 
0 D 
MDSI АСМ 
AF9 
D 
AF1 | MDSI AGN 
0 D Analog 
МО$! АСМ cule 
AG7 for DSI 
D 
МО$! АСМ 
AG9 
D 
AG1 | MDSI AGN 
0 D 
МСУ! АСМ 
E16 
D 
Analog 
MCSI_AGN 
F14 D ground 
for CSI 
МСУ! АСМ 
G11 
D 
T24 | AVSS_BB Analog 
T25 | AVSS BB groupd of 
U24 baseband 
AVSS BB ADC/DA 
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Pin Po ЛІ БЛ Descriptio 
Pin Name Pullup do | Stren | AtReset | AfterReset 
No. wer n 
wn | gth 
C 
LVDS 
AVSS LVD analog 

C19 | 5 ground 
Analog 
ground of 

F20 | AVSS РШ PLL 
Analog 
ground of 

P21 | AGND AFC AFC 

AC1 | НІС VSS1 HSIC 

7 2 ground 

NC 

A2 NC 

A28 | NC 

A29 | NC 

B1 NC 

B29 | NC 

AH1 | NC 

AH2 

9 NC 

AJ2 | NC 

AJ2 

8 NC 

AJ2 

9 NC 


3.2.3 Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as providing enough 
flexibility. Multiple signals are connected to a multiplexer that connects to the same I/O pin. 


Function ,function2,function3,function4 can select as PAD function, generally speakingt GPIO function 
will be selected. 
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Table 3-4 Pin Multiplexed Functions 


Те] 
RFSDAO RFSDAO O/T GPIO1 f 
Те] 
ВЕЅСКО ВЕЅСКО O/T СРО2 ч 
Те] 
ВЕФЕМО RFSENO O/T GPIO3 и 
Те] 
RFSDA1 RFSDA1 ИОТ GPIO4 : 
Те] 
RFSCK1 RFSCK1 O/T GPIO5 i 
Те] 
ВЕЗЕМ1 ВЕЗЕМ1 O/T GPIO6 ы 
/О/ 
RFCTL15 RFCTL15 О GPIO7 н 
/О/ 
RFCTL16 RFCTL16 О GPIO8 Е 
/О/ 
RFCTL17 RFCTL17 О GPIO9 Е 
/О/ 
RFCTL18 RFCTL18 О ОРОТО |. 
/О/ 
RFCTL19 RFCTL19 О GPIO11 В 
/О/ 
RFCTL20 ВЕСТІ 20 о GPIO12 |. 
/О/ 
ВЕСТІ 21 RFCTL21 о GPIO13 |. 
/О/ 
ВЕСТІ 22 ВЕСТІ 22 О GPIO14 |. 
/О/ 
ВЕСТІ 23 ВЕСТІ 23 О 6РЮ15 |. 
/О/ 
ВЕСТІ 24 ВЕСТІ 24 О GPIO16 |. 
RFCTL25 RFCTL25 O E VO/T GPIO17 а 4 
CP1 ОРІ /О/ 
ВЕСТІ26 RFCTL26 O e VO/T GPIO18 : 
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/О/ 
RFCTLO RFCTLO O GPIO19 |. 
/О/ 
ВЕСТ! ВЕСТ! O GPIO20 |. 
/О/ 
RFCTL2 RFCTL2 O GPIO?1 
/О/ 
RFCTL3 RFCTL3 O GPIO22 |, 
/О/ 
RFCTL4 RFCTL4 O GPIO23 |. 
/О/ 
RFCTL5 RFCTL5 [e GPIOM |. 
/О/ 
RFCTL6 RFCTL6 O GPIO25 |. 
/О/ 
RFCTL7 RFCTL7 О GPIO2 |. 
/О/ 
RFCTL8 RFCTL8 O GPIO27 |. 
/О/ 
RFCTL9 RFCTL9 ој GPIO28 |. 
/О/ 
RFCTL10 RFCTL10 O GPIO29 |. 
/О/ 
RFCTL11 RFCTL11 O GPIO30 |. 
/О/ 
RFCTL12 RFCTL12 O GPIO31 и 
PW /О/ 
RFCTL13 RFCTL13 О || E о GPIO32 
MA T 
i /О/ 
RFCTL14 RFCTL14 O E || MB( | O GPIO33 |. 
G1) 
PW 
CP1 GPI е 
RFCTL27 RFCTL27 O 25 VOT | MC( | O ОРОЗА |. 
G1) 
CP1 GPI е 
XTL_EN XTL_EN O O/T GPIO35 
03 т 
СР1 /О/ 
ВЕЕЕ 5СКО | ВЕЕЕ 5СКО |O БЕРІ | vor GPIO36 |. 
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CP1 
/О/ 
RFFE SDAO | RFFE SDAO | ИОТ _GPI | ИЮЛ GPIOS7 |. 
O0 
ВЕРЕ 5 Ой " 
RFCTL28 RFCTL28 8 Е б ЕИ! | vor GPIO38 |, 
ВЕРЕ 5 v 17 
RFCTL29 RFCTL29 б VOR | СР | vor GPIO39 
DA1 T 
O1 
/О/ 
SIMCLKO SIMCLKO О 6РЮ157 |, 
/О/ 
SIMDAO SIMDAO O/T ӘРІО158 |, 
/О/ 
SIMRSTO SIMRSTO О 6РЮ159 |. 
/О/ 
SIMCLK1 SIMCLK1 О GPIO160 |, 
/О/ 
SIMDA1 SIMDA1 O/T GPIO161 |. 
/О/ 
SIMRST1 SIMRST1 О ӘРІО162 |. 
/О/ 
SIMCLK2 SIMCLK2 О SCL4 O/T GPIO154 |. 
/О/ 
SIMDA2 SIMDA2 O/T | SDA4 O/T ӘРІО155 |. 
CLK_AU /О/ 
SIMRST2 SIMRST2 О 4. O GPIO156 |. 
ARM 
/О/ 
IIS1DI 115101 | 7 G | vor GPIO130 |. 
РІО2 
oe /О/ 
15100 15100 O/T 7 G | vor GPIO131 |. 
PIO3 
‚Ыы /О/ 
IIS1CLK IIS1CLK O/T 7 G |Om GPIO132 |. 
РІ04 
apu /О/ 
IlIS1LRCK IIS1LRCK O/T 70 |Om GPIO133 |. 
РЮ5 
/О/ 
IISODI IISODI | GPIO56 |. 
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/О/ 
5000 15000 ол GPIOS7 |. 
/О/ 
IISOCLK IISOCLK O/T GPIO58 |, 
/О/ 
IISOLRCK IISOLRCK O/T GPIO59 |. 
/О/ 
UOTXD UOTXD О GPIO60 |. 
/О/ 
UORXD UORXD | GPIO61 ы 
/О/ 
UOCTS UOCTS | GPIO62 |. 
/О/ 
UORTS UORTS ој GPIO63 |. 
/О/ 
U1TXD U1TXD О Е B GPIO70 |. 
/О/ 
U1RXD U1RXD | И Е GPIO71 т 
/О/ 
U2TXD U2TXD О H || 6РЮ72 |. 
/О/ 
U2RXD U2RXD | Е Е СРО7 |. 
U3TXD U3TXD O БРИ сік VO/T cPioz4, |/0 
(61) Т 
SPI DIG /О/ 
U3RXD U3RXD | i GPIO75 
1) т 
SPI1_DO( /О/ 
U3CTS U3CTS | GPIO76 
g |= т 
U3RTS U3RTS О БРИ. CSN VO/T свютт |0 
(G1) T 
/О/ 
U4TXD U4TXD(GO) |0 GPIO78 |. 
/О/ 
U4RXD U4RXD(GO)- [1 GPIO79 |. 
PTEST PTEST | 
ANA INT АМА INT | 
EXT RST В |EXT RST B || 
CHIP SLEEP | CHIP SLEEP | О 
XTL BUF Е | ХТ. BUF EN | | 
NO 0 
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О 

М1 1 

CLK 32K CLK 32K | 

AUD_SCLK | AUD SCLK |0 І52СІК | VO/T 

AUD ADDO | AUD ADDO || IIS2DI | 

AUD ADSYN | AUD ADSYN |. 

С С 

AUD_DAD1 |AUD DAD1 |O 

AUD DADO | AUD DADO |O 15200 ^ | O/T 

AUD DASYN | AUD DASYN IIS2LRC 

O O/T 

С С K 

ADI_D ADI D O 

ADI SYNC | ADI SYNC О SCL5 O/T 

ADI SCLK | ADI_SCLK О SDA5 O/T 
/О/ 

SDO D3 500 D3 vor | || GPIO148 |. 
/О/ 

500 D2 SDO_D2 vor | | GPlOM9 |. 
/О/ 

500 смо | ро смо vor | B || ӘРІО150 |. 
/О/ 

500 ро 500 ро vor | № E GPIO151 |. 
/О/ 

SDO D1 500 D1 vor | № E 6РЮ152 |. 
/О/ 

SDO_CLKO ! $00 сако O/T GPIOIS3 |. 
/О/ 

SD1_CLK SD1 CLK O/T GPIO64 |. 
/О/ 

$01 смо |5р1 СМО O/T GPIO65 |. 
/О/ 

501 ро 504 DO O/T GPIO66 |, 
/О/ 

SD1 D1 SD1. D1 O/T GPIO67 |. 
/О/ 

SD1_D2 SD1 D2 O/T GPIO68 |, 
/О/ 

SD1_D3 SD1 D3 O/T GPIO69 |, 
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SD2 
ЕРИ СІК. (еї 
TRACECLK |ТВАСЕСІК lo от | CL lo GPIO134 
(G0) T 
K 
SPI DI n VO) 
TRACECTRL | TRACECTRL |O | _см (ОТ GPIO135 
(G0) T 
D 
SPI DO SD2 /О/ 
TRACEDATO | TRACEDATO |О E от o "ОТ GPIO136 |, 
SPI1_CSN SD2 /О/ 
TRACEDAT1 | TRACEDAT1 |O ES Vor "gu. | vor 6РЮ137 |. 
PWMC(G SD2 /О/ 
TRACEDAT2 | TRACEDAT2 |О A О po "ОТ 6РЮ138 | 
SD2 /О/ 
TRACEDAT3 | TRACEDAT3 |O IIS3DI | оз | VOT GPIO139 |, 
SD2 Те] 
TRACEDAT4 | TRACEDAT4 | O IIS3DO (от 4 | VOT ОРОТО |. 
SD2 Те] 
ТВАСЕРАТ5 | TRAGEDAT5 |O івзсік |WO/T |“, | от GPIO141 |. 
IIS3LRC SD2 Те] 
TRACEDAT6 | TRACEDAT6 | О E от | „, | ОТ GPIOM2 |. 
WIFI. CO 
= $02 /О/ 
TRACEDAT7 | TRACEDAT7 |О EXIST(G | | p; ТОТ 6РЮ143 |. 
1) - 
/О/ 
LCM RSTN |LCM RSTN |O GPIO50 |. 
/О/ 
081 TE 081 TE | GPIO51 Ы 
/О/ 
MTDO ARM | МТОО ARM | O/T GPIO80 |. 
/О/ 
МТО! ARM | МТО! ARM | GPIO81 ы 
RRN /О/ 
MTCK АВМ |МТСК ARM |1 MPLL EN | O 7с т GPIO82 н 
РІОО 
АҢЫ /О/ 
MTMS ARM |MTMS ARM |0 | ШЕН | 6 7с | ИОТ GPIO83 Е 
PIO1 
MTRST МА | MTRST. МА /О/ 
GPIO84 
RM RM T 
DTDO T /О/ 
ОТОО (ТЕ | ОТОО LTE O/T - от E В GPIO85 
WG T 
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DTDI T /О/ 
DTDI LTE DTDI LTE | | n В GPIO86 
WG T 
DTCK T /О/ 
DTCK LTE | DTCK LTE | | Е В GPIO87 
WG T 
DTMS T /О/ 
DTMS (ТЕ | DTMS LTE | | Е | GPIO88 
WG T 
DRTCK LTE | DRTCK LTE lO шаа |o | В Gpiosg |/0 
= = TWG T 
EMMC D /О/ 
NFWPN NFWPN О А ОТ GPIO98 |, 
EMMC C /О/ 
МЕВВ МЕВВ | O/T GPIO99 
MD T 
EMMC D Те] 
МЕСІЕ МЕСІЕ О Е O/T GPIO100 |. 
EMMC D Те] 
NEALE NFALE О й O/T GPIO101 |, 
EMMC С Те] 
МЕВЕМ NFREN VOT |. от GPIO102 |. 
EMMC D Те] 
NFD4 NFD4 от |, O/T GPIO103 |. 
EMMC D Те] 
NFD5 NFD5 Vom |, O/T GPIO104 |. 
Те] 
NFD6 NFD6 O/T GPIO105 |. 
EMMC D /О/ 
NFD7 NFD7 vor |, VO/T GPIO106 |. 
EMMC R Те] 
NFD10 NFD10 O/T О GPIO107 
ST T 
EMMC D Те] 
NFD11 NFD11 vor |. O/T GPIO108 |. 
EMMC D /О/ 
NFD14 NFD14 от | O/T ОРОТО |. 
Те] 
NFCENO NFCENO О ОРОТО |. 
Те] 
NFWEN NFWEN О ОРОТ |. 
/О/ 
NFDO NFDO O/T GPION2 |. 
/О/ 
NFD1 NFD1 O/T GPIO113 |. 
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/О/ 
NFD2 NFD2 O/T GPIO114 T 
/О/ 
NFD3 NFD3 /О/Т GPIO115 T 
/О/ 
NFD8 NFD8 O/T GPIO116 T 
/О/ 
NFD9 NFD9 /О/Т GPIO117 T 
/О/ 
NFD12 NFD12 O/T GPIO118 T 
/О/ 
NFD13 NFD13 /О/Т GPIO119 T 
/О/ 
NFD15 NFD15 /О/Т GPIO120 T 
RFT 
/О/ 
CCIRDO CCIRDO | _DP |O GPIO40 T 
_0 
RFT 
/О/ 
CCIRD1 CCIRD1 | _DP |O GPIO41 T 
21 
ВЕТ 
СІК АО /О/ 
CMMCLK CMMCLK О хә О _ОР |O GPIO42 T 
2 
RFT 
CMPCLK CMPCLK | женіл О DP |O GPIO43 id 
0 DSP = T 
3 
ca /О/ 
CMRSTO CMRSTO О _DP |O GPIO44 T 
4 
jud /О/ 
CMRST1 CMRST1 О _DP |O GPIO45 T 
5 
RFT 
/О/ 
CMPDO CMPDO О _DP |O GPIO46 T 
6 
RFT 
/О/ 
CMPD1 CMPD1 О DP |O GPIO47 T 
T 
/О/ 
SCLO SCLO МОТ GPIO48 T 
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/О/ 
SDAO SDAO O/T GPIO49 |. 
/О/ 
SPI2 сом. | SPI2_CSN O/T GPIO52 |. 
/О/ 
SPI2_DO SPI2_DO O/T GPIO53 |, 
/О/ 
SPI2 DI SPI2 DI | GPIO54 |. 
/О/ 
SPI2 СІК SPI2 СІК O/T GPIO55 |. 
/О/ 
SPIO_CSN | SPIO_CSN O/T GPIO90 |. 
/О/ 
SPIO_DO SPIO_DO ИОТ. | SDA1 O/T GPIO91 ы 
/О/ 
SPIO_DI SPIO_DI | GPIO92 |. 
/О/ 
SPIO_CLK SPIO СЕК O/T | SCL1 O/T GPIO93 |. 
MEMS МІС | MEMS МІС WIP СО /О/ 
5 e AD EXIST(G | | | Е GPIO94 
CLKO CLKO ^ T 
MEMS MI MEMS MI BEID /О/ 
S_MIC_ S_MIC_ ou- || GPIO95 
DATAO DATAO COEXIST T 
MEMS MI MEMS. МІ EXT_XTL /О/ 
S_MIC_ SMIC_ јо = | GPIO96 
CLK1 CLK1 _EN2 T 
MEMS МІС | MEMS МІС. EXT XTL /О/ 
| GPIO97 
DATA1 DATA1 _EN3 T 
/О/ 
KEYOUTO KEYOUTO ол | BIEN б 6РЮ121 |. 
ARM 
LVDSPLL_ [е] 
KEYOUT1 KEYOUT1 O/T ER 6 7 G | vor 6РЮ122 |. 
РЮб 
ARM 
PWMB(G /О/ 
KEYOUT2 KEYOUT2 от |, О 7 G | vor GPIO123 |. 
) PIO7 
TWP /О/ 
KEYINO KEYINO | ЕХТІМТ2 |1 ШЕ | GPIO124 |, 
jur /О/ 
KEYIN1 KEYIN1 | EXTINT3 || 1010 6РЮ125 |. 
ск 
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NFC /О/ 
КЕҮІМ2 KEYIN2 | EXTINT4 || О GPIO126 
EN1 T 
/О/ 
SCL2 SCL2 O/T GPIO127 |. 
/О/ 
SDA2 SDA2 VO/T GPIO128 |. 
PROBE /О/ 
CLK_AUXO | CLK_AUXO [о О GPIO129 
CLK T 
/О/ 
EXTINTO EXTINTO | WDRST [О GPIO144 |. 
/О/ 
ЕХТІМТІ ЕХТІМТІ | 6РЮ145 |. 
ЕХТ 
U4TXD(G XT /О/ 
SCL3 SCL3 O/T О | GPIO146 
1) LE T 
NO 
EXT 
4RXD XT | 
SDA3 SDA3 уот | У Cli m | брід | YO! 
G1) LE T 
N1 


3.2.4 Pin status and GPIOs 


Table 3-5 Pin Status and GPIOs 


INPUT(WP INPUT(WP 

F28 RFSDAO GPIO1 L D) L D) VIO1 
INPUT(WP INPUT(WP 

E28 RFSCKO GPIO2 L D) L D) VIO1 
INPUT(WP INPUT(WP 

E29 RFSENO GPIO3 H U) H U) VIO1 
INPUT(WP INPUT(WP 

F25 RFSDA1 СРІО4 L D) L D) VIO1 
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INPUT(WP INPUT(WP 

H25 RFSCK1 GPIO5 D) D) VIO1 
INPUT(WP INPUT(WP 

G25 RFSEN1 GPIO6 U) U) VIO1 
INPUT(WP INPUT(WP 

F24 RFCTL[15] GPIO7 D) D) VIO1 
INPUT(WP INPUT(WP 

E26 RFCTL[16] GPIO8 D) D) VIO1 
INPUT(WP INPUT(WP 

H26 RFCTL[17] GPIO9 D) D) VIO1 
INPUT(WP INPUT(WP 

F26 RFCTL[18] GPIO10 D) D) VIO1 
INPUT(WP INPUT(WP 

J25 RFCTL[19] GPIO11 D) D) VIO1 
INPUT(WP INPUT(WP 

G28 RFCTL[20] GPIO12 D) D) VIO1 
INPUT(WP INPUT(WP 

K24 RFCTL[21] GPIO13 D) D) VIO1 
INPUT(WP INPUT(WP 

G29 RFCTL[22] GPIO14 D) D) VIO1 
INPUT(WP INPUT(WP 

H29 RFCTL[23] GPIO15 D) D) VIO1 
INPUT(WP INPUT(WP 

H27 RFCTL[24] GPIO16 D) D) VIO1 
INPUT(WP INPUT(WP 

H28 RFCTL[25] GPIO17 D) D) VIO1 
INPUT(WP INPUT(WP 

J26 RFCTL[26] GPIO18 D) D) VIO1 
INPUT(WP INPUT(WP 

J28 RFCTL[O] GPIO19 D) D) VIO1 
INPUT(WP INPUT(WP 

J27 RFCTL[1] GPIO20 D) D) VIO1 
INPUT(WP INPUT(WP 

K29 RFCTL[2] GPIO21 D) D) VIO1 
INPUT(WP INPUT(WP 

K28 RFCTL[3] GPIO22 D) D) VIO1 
INPUT(WP INPUT(WP 

L29 RFCTL[4] GPIO23 D) D) VIO1 
INPUT(WP INPUT(WP 

L28 RFCTL[5] GPIO24 D) D) VIO1 
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INPUT(WP INPUT(WP 

K26 RFCTL[6] GPIO25 D) D) VIO1 
INPUT(WP INPUT(WP 

K25 RFCTL[7] GPIO26 D) D) VIO1 
INPUT(WP INPUT(WP 

M27 RFCTL[8] GPIO27 D) D) VIO1 
INPUT(WP INPUT(WP 

M28 RFCTL[9] GPIO28 D) D) VIO1 
INPUT(WP INPUT(WP 

L25 RFCTL[10] GPIO29 D) D) VIO1 
INPUT(WP INPUT(WP 

N29 RFCTL[11] GPIO30 D) D) VIO1 
INPUT(WP INPUT(WP 

M26 RFCTL[12] GPIO31 D) D) VIO1 
INPUT(WP INPUT(WP 

N28 RFCTL[13] GPIO32 D) D) VIO1 
INPUT(WP INPUT(WP 

N27 RFCTL[14] GPIO33 D) D) VIO1 
INPUT(WP INPUT(WP 

M25 RFCTL[27] GPIO34 D) D) VIO1 

N25 XTL EN GPIO35 OUTPUT1 OUTPUT1 VIO1 
INPUT(WP INPUT(WP 

P28 RFFE SCKO GPIO36 D) D) VIO1 
INPUT(WP INPUT(WP 

R28 RFFE SDAO GPIO37 D) D) VIO1 
INPUT(WP INPUT(WP 

N26 RFCTL[28] GPIO38 D) D) VIO1 
INPUT(WP INPUT(WP 

N24 RFCTL[29] GPIO39 D) D) VIO1 
INPUT(WP INPUT(WP 

B10 CCIRD[0] СРІО40 D) D) VCAM 
INPUT(WP INPUT(WP 

E9 CCIRD[1] GPIO41 D) D) VCAM 

B9 CMMCLK GPIO42 OUTPUTO OUTPUTO VCAM 
INPUT(WP INPUT(WP 

B11 CMPCLK GPIO43 D) D) VCAM 
INPUT(WP INPUT(WP 

E10 CMRSTO GPIO44 D) D) VCAM 
INPUT(WP INPUT(WP 

D11 CMRST1 СРІО45 D) D) VCAM 
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INPUT(WP INPUT(WP 

C11 CMPDO GPIO46 || D) L D) VCAM 
INPUT(WP INPUT(WP 

E11 CMPD1 GPIO47 || D) L D) VCAM 
INPUT(WP INPUT(WP 

А11 SCLO GPIO48 | H U) H U) VCAM 
INPUT(WP INPUT(WP 

A12 SDAO GPIO49 | H U) H U) VCAM 
INPUT(WP INPUT(WP 

AF11 LCM_RSTN GPIO50 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 

AG11 DSI TE GPIO51 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 

B22 SPI2 CSN GPIO52 |Н U) H U) VIO1 
INPUT(WP INPUT(WP 

B23 SPI2 DO GPIO53 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 

A23 SPI2 DI GPIO54 || D) L D) VIO1 
INPUT(WP INPUT(WP 

C22 SPI2 CLK GPIO55 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 

AH28 115001 GPIO56 || D) L D) VIO1 
INPUT(WP INPUT(WP 

AG27 IISODO GPIO57 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 

AH27 IISOCLK GPIO58 || D) L D) VIO1 
INPUT(WP INPUT(WP 

AJ27 IISOLRCK GPIO59 |1 D) L D) VIO1 

AF26 UOTXD GPIO60 | H OUTPUT1 H OUTPUT1 VIO1 
INPUT(WP INPUT(WP 

AE26 UORXD GPIO61 |Н U) H U) VIO1 
INPUT(WP INPUT(WP 

AE25 UOCTS GPIO62 || D) L D) VIO1 
INPUT(WP INPUT(WP 

AG26 UORTS GPIO63 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 

AG15 | SD1_CLK GPIO64 || D) L D) VIO1 
INPUT(WP INPUT(WP 

AF14 SD1 CMD GPIO65 || D) L D) VIO1 
INPUT(WP INPUT(WP 

AE14 SD1 D[O] GPIO66 || D) L D) VIO1 
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INPUT(WP INPUT(WP 

AE13 SD1 D[1] GPIO67 D) D) VIO1 
INPUT(WP INPUT(WP 

AH15 |501 D[2] GPIO68 D) D) VIO1 
INPUT(WP INPUT(WP 

AJ15 SD1 D[3] GPIO69 D) D) VIO1 
INPUT(WP 

AH26 | U1TXD GPIO70 U) OUTPUT1 VIO1 
INPUT(WP INPUT(WP 

AE24 U1RXD GPIO71 U) U) VIO1 
INPUT(WP INPUT(WP 

AJ26 U2TXD GPIO72 D) D) VIO1 
INPUT(WP INPUT(WP 

AF24 U2RXD GPIO73 D) D) VIO1 
INPUT(WP INPUT(WP 

AH25 U3TXD GPIO74 D) D) VIO1 
INPUT(WP INPUT(WP 

АН24 | U3RXD GPIO75 D) D) VIO1 
INPUT(WP INPUT(WP 

AJ24 U3CTS GPIO76 D) D) VIO1 
INPUT(WP INPUT(WP 

AF23 U3RTS GPIO77 D) D) VIO1 
INPUT(WP INPUT(WP 

AD23 U4TXD GPIO78 D) D) VIO1 
INPUT(WP INPUT(WP 

AG23 U4RXD GPIO79 D) D) VIO1 
INPUT(WP INPUT(WP 

AEG MTCK GPIO82 D) D) VIO1 
INPUT(WP INPUT(WP 

AF6 MTMS GPIO83 U) U) VIO1 

AG6 DTDO LTE GPIO85 OUTPUTO OUTPUTO VIO1 
INPUT(WP INPUT(WP 

AH6 DTDI LTE GPIO86 U) U) VIO1 
INPUT(WP INPUT(WP 

AJ6 DTCK LTE GPIO87 D) D) VIO1 
INPUT(WP INPUT(WP 

AH5 DTMS (ТЕ GPIO88 U) U) VIO1 

AJ5 DRTCK LTE GPIO89 OUTPUTO OUTPUTO VIO1 
INPUT(WP INPUT(WP 

B25 SPIO_CSN GPIO90 U) U) VIO1 
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INPUT(WP INPUT(WP 
A26 SPIO DO GPIO91 |1 D) L D) VIO1 
INPUT(WP INPUT(WP 
B26 SPIO DI GPIO92 || D) L D) VIO1 
INPUT(WP INPUT(WP 
C26 SPIO CLK GPIO93 || D) L D) VIO1 
INPUT(WP INPUT(WP 
B27 MEMS MIC СКО | GPIO94 | L D) L D) VIO1 
MEMS MIC DAT INPUT(WP INPUT(WP 
A27 AO GPIO95 || D) L D) VIO1 
INPUT(WP INPUT(WP 
B28 MEMS MIC CLK1 | GPIO96 | | D) L D) VIO1 
MEMS MIC DAT INPUT(WP INPUT(WP 
C27 A1 GPIO97 || D) L D) VIO1 
C4 NFWPN GPIO98 || OUTPUTO L OUTPUTO VNF1 
INPUT(WP INPUT(WP 
DS NFRB GPIO99 |Н U) H U) VNF1 
GPIO10 
C7 NFCLE 0 L OUTPUTO L OUTPUTO VNF1 
GPIO10 
E7 NFALE 1 L OUTPUTO L OUTPUTO VNF1 
GPIO10 
D7 NFREN 2 H OUTPUT1 H OUTPUT1 VNF1 
GPIO10 INPUT(WP INPUT(WP 
E5 NFD[4] 3 L D) L D) VNF1 
GPIO10 INPUT(WP INPUT(WP 
B5 NFD[5] 4 L D) L D) VNF1 
GPIO10 INPUT(WP INPUT(WP 
B4 NFD[6] 5 L D) L D) VNF1 
GPIO10 INPUT(WP INPUT(WP 
D4 NFD[7] 6 L D) L D) VNF1 
GPIO10 INPUT(WP INPUT(WP 
B3 NFD[10] 7 L D) L D) VNF1 
GPIO10 INPUT(WP INPUT(WP 
B7 NFD[11] 8 L D) L D) VNF1 
GPIO10 INPUT(WP INPUT(WP 
A3 NFD[14] 9 L D) L D) VNF1 
GPIO11 INPUT(WP 
A5 NFD[0] 2 H U) HiZ INPUT VNFO 
GPIO11 INPUT(WP 
A6 NFD[1] 3 H U) HiZ INPUT VNFO 
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GPIO11 INPUT(WP 
B6 NFD[2] 4 H U) HiZ INPUT VNFO 
GPIO11 INPUT(WP 
B8 NFD[3] 5 H U) HiZ INPUT VNFO 
GPIO12 INPUT(WP 
NFD[15] 
A8 0 L D) L INPUT VNFO 
GPIO11 
NFCENO 
E6 0 H OUTPUT1 H OUTPUT1 VNFO 
GPIO11 
NFWEN 
E8 1 H OUTPUT1 H OUTPUT1 VNFO 
GPIO11 INPUT(WP 
NFD[9] 
A9 7 L D) L INPUT VNFO 
GPIO11 INPUT(WP 
NFD[12] 
D8 8 L D) L INPUT VNFO 
GPIO11 INPUT(WP 
NFD[13] 
D9 9 L D) L INPUT VNFO 
GPIO11 INPUT(WP 
NFD[8] 
C8 6 L D) L INPUT VNFO 
GPIO12 
C23 KEYOUT[0] 1 L OUTPUTO L OUTPUTO VIO1 
GPIO12 INPUT(WP INPUT(WP 
B24 KEYOUT[1] 2 L D) L D) VIO1 
GPIO12 INPUT(WP INPUT(WP 
D23 KEYOUT[2] 3 L D) L D) VIO1 
GPIO12 INPUT(WP INPUT(WP 
A24 KEYIN[O] 4 H U) H U) VIO1 
GPIO12 INPUT(WP INPUT(WP 
E25 KEYIN[1] 5 H U) H U) VIO1 
GPIO12 INPUT(WP INPUT(WP 
E24 KEYIN[2] 6 L D) L D) VIO1 
GPIO12 INPUT(WP INPUT(WP 
D28 SCL2 7 H U) H U) VIO1 
GPIO12 INPUT(WP INPUT(WP 
C28 SDA2 8 H U) H U) VIO1 
GPIO12 INPUT(WP INPUT(WP 
D29 CLK AUXO 9 L D) L D) VIO1 
GPIO13 INPUT(WP INPUT(WP 
AF29 115101 0 L D) L D) VIO1 
GPIO13 INPUT(WP INPUT(WP 
AF28 IISTDO 1 L D) L D) VIO1 
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GPIO13 INPUT(WP INPUT(WP 

AF27 IISTCLK 2 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

AG28 IISTLRCK 3 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

AG14 | TRACECLK 4 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

AJ14 TRACECTRL 5 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

АН14 | TRACEDAT[O] 6 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

AH13 | TRACEDAT[1] 7 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

AF12 TRACEDAT[2] 8 D) D) VIO1 
GPIO13 INPUT(WP INPUT(WP 

AE12 TRACEDAT[3] 9 D) D) VIO1 
GPIO14 INPUT(WP INPUT(WP 

AG12 | TRACEDAT[4] 0 D) D) VIO1 
GPIO14 INPUT(WP INPUT(WP 

AH12 | TRACEDAT[5] 1 D) D) VIO1 
GPIO14 INPUT(WP INPUT(WP 

AJ12 TRACEDAT [6] 2 D) D) VIO1 
GPIO14 INPUT(WP INPUT(WP 

AJ11 TRACEDAT[7] 3 D) D) VIO1 
GPIO14 INPUT(WP INPUT(WP 

D26 EXTINTO 4 D) D) VIO2 
GPIO14 INPUT(WP INPUT(WP 

D25 EXTINT1 5 D) D) VIO2 
GPIO14 INPUT(WP INPUT(WP 

D27 SCL3 6 U) U) VIO2 
GPIO14 INPUT(WP INPUT(WP 

E27 SDA3 7 U) U) VIO2 
GPIO14 INPUT(WP INPUT(WP 

AE18 500 D[3] 8 D) D) VSD 
GPIO14 INPUT(WP INPUT(WP 

AF18 SDO_D[2] 9 D) D) VSD 
GPIO15 INPUT(WP INPUT(WP 

AF16 500 Ссмр 0 D) D) VSD 
GPIO15 INPUT(WP INPUT(WP 

AF15 SDO D[O] 1 D) D) VSD 
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GPIO15 INPUT(WP INPUT(WP 

АН17 |SDO D[1] 2 L D) L D) VSD 
GPIO15 INPUT(WP INPUT(WP 

AH16 | SDO_CLKO 3 L D) L D) VSD 
GPIO15 INPUT(WP INPUT(WP 

AC24 SIMCLK2 4 L D) L D) VSIM2 
GPIO15 INPUT(WP INPUT(WP 

AC25 SIMDA2 5 L D) L D) VSIM2 
GPIO15 INPUT(WP INPUT(WP 

AD25 SIMRST2 6 L D) L D) VSIM2 
GPIO15 INPUT(WP INPUT(WP 

AB26 SIMCLKO 7 L D) L D) VSIMO 
GPIO15 INPUT(WP INPUT(WP 

AC28 SIMDAO 8 L D) L D) VSIMO 
GPIO15 INPUT(WP INPUT(WP 

AD28 SIMRSTO 9 L D) L D) VSIMO 
GPIO16 INPUT(WP INPUT(WP 

AD27 SIMCLK1 0 L D) L D) VSIM1 
GPIO16 INPUT(WP INPUT(WP 

AD26 SIMDA1 1 L D) L D) VSIM1 
GPIO16 INPUT(WP INPUT(WP 

AE27 SIMRST1 2 L D) L D) VSIM1 

3.3 Control Registers 


3.3.4 Memory тар 
ARM base address: 


0x402A_0000 


Table 3-6 control registers default value 


Pad type PAD Addr Offset Default Value 
PIN_CTRL_REGO 0x0 0x0 
PIN_CTRL_REG1 0x4 0x0 
PIN_CTRL_REG2 0x8 0x0 
PIN_CTRL_REG3 Oxc 0х0 
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Pad type PAD Addr Offset Default Value 
PIN CTRL КЕС4 0x10 0х0 
РІМ CTRL КЕС5 0x14 0х0 
Reserved 0x18 0x0 
Reserved Ох1с 0x0 
SPSCBC2_8X_HL RFSDAO 0x20 0x11e070 
SPSCBC2_8X_HL RFSCKO 0x24 0x11e070 
SPSCBC2_8X_HL RFSENO 0x28 0х11е000 
SPSCBC2 8X HL RFSDA1 Ox2c 0x11e070 
SPSCBC2 8Х HL RFSCK1 0x30 0х11е070 
SPSCBC2 8X HL RFSEN1 0x34 0х11е000 
SPSCBC2 8X HL RFCTLO 0x38 0х11е070 
SPSCBC2 8X HL RFCTL1 0х3с 0х11е070 
SPSCBC2 8X HL RFCTL2 0x40 0х11е070 
SPSCBC2_8X_HL RFCTL3 0x44 0x11e070 
SPSCBC2_8X_HL RFCTL4 0x48 0x11e070 
SPSCBC2_8X_HL RFCTL5 Ox4c 0x11e070 
SPSCBC2_8X_HL RFCTL6 0x50 0х11е070 
SPSCBC2 8X HL RFCTL7 0x54 0х11е070 
SPSCBC2 8X HL RFCTL8 0x58 0х11е070 
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Pad type PAD Addr Offset Default Value 
SPSCBC2 8X HL RFCTL9 Ox5c 0х11е070 
SPSCBC2_8X_HL RFCTL10 0x60 0х11е070 
SPSCBC2_8X_HL RFCTL11 0x64 0x11e070 
SPSCBC2_8X_HL RFCTL12 0x68 0x11e070 
SPSCBC2_8X_HL RFCTL13 Ox6c 0х11е070 
SPSCBC2_8X_HL RFCTL14 0x70 0x11e070 
SPSCBC2_8X_HL RFCTL15 0x74 0x11e070 
SPSCBC2_8X_HL RFCTL16 0x78 0x11e070 
SPSCBC2 8X HL RFCTL17 Ox7c 0x11e070 
SPSCBC2_8X_HL RFCTL18 0x80 0х11е070 
SPSCBC2_8X_HL RFCTL19 0x84 0x11e070 
SPSCBC2_8X_HL RFCTL20 0x88 0х11е070 
SPSCBC2_8X_HL RFCTL21 Ox8c 0x11e070 
SPSCBC2_8X_HL RFCTL22 0x90 0х11е070 
SPSCBC2_8X_HL RFCTL23 0x94 0x11e070 
SPSCBC2_8X_HL RFCTL24 0x98 0x11e070 
SPSCBC2_8X_HL RFCTL25 Ох9с 0х11е070 
SPSCBC2 8X HL RFCTL26 Оха0 0х11е070 
SPSCBC2_8X_HL RFCTL27 Oxa4 0x11e070 
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Pad type PAD Addr Offset Default Value 
SPSCBC2 8X HL RFCTL28 0xa8 0х11е070 
SPSCBC2_8X_HL RFCTL29 Oxac 0х11е070 
SPSCBC2_8X_HL RFFE_SCKO OxbO 0х11е070 
SPSCBC2_8X_HL RFFE SDAO Oxb4 0x11e070 
SPSCBC2_8X_HL XTL_EN Oxb8 0х11е000 
SPZTRKD28LC30X1H SIMCLKO Oxbc 0х11е070 
SPZTRKD28LC30X1H SIMDAO 0хс0 0х11е070 
SPZTRKD28LC30X1H SIMRSTO Oxc4 0х11е070 
SPZTRKD28LC30X1H SIMCLK1 0хс8 0х11е070 
SPZTRKD28LC30X1H SIMDA1 Oxcc 0х11е070 
SPZTRKD28LC30X1H SIMRST1 Охао 0х11е070 
SPZTRKD28LC30X1H SIMCLK2 Oxd4 0х11е070 
SPZTRKD28LC30X1H SIMDA2 Oxd8 0х11е070 
SPZTRKD28LC30X1H SIMRST2 Oxdc 0х11е070 
SPSCBC2_8X_VL 15101 Охе0 0х11е070 
SPSCBC2_8X_VL IIS1DO Oxe4 0x11e070 
SPSCBC2_8X_VL IIS1CLK 0xe8 0х11е070 
SPSCBC2 8X VL IISTLRCK Oxec 0х11е070 
SPSCBC2_8X_VL 115001 0хЮ 0х11е070 
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Pad type PAD Addr Offset Default Value 
SPSCBC2 8X VL 115000 Oxf4 0x11e070 
SPSCBC2_8X_VL IISOCLK Oxf8 0x11e070 
SPSCBC2_8X_VL IISOLRCK Oxfc 0x11e070 
SPSCBC2_8X_VL UOTXD 0x100 0х11е000 
SPSCBC2_8X_VL UORXD 0x104 0х11е080 
SPSCBC2_8X_VL UOCTS 0x108 0х11е070 
SPSCBC2_8X_VL UORTS 0х10с 0х11е070 
SPSCBC2_8X_W_VL U1TXD 0x110 0х11е000 
SPSCBC2 8X. W VL U1RXD 0x114 0x11e080 
SPSCBC2_8X_VL U2TXD 0x118 0x11e070 
SPSCBC2_8X_VL U2RXD 0x11C 0x11e070 
SPSCBC2_8X_VL U3TXD 0x120 0х11е070 
SPSCBC2_8X_VL U3RXD 0x124 0x11e070 
SPSCBC2_8X_VL U3CTS 0x128 0х11е070 
SPSCBC2_8X_VL U3RTS 0х12с 0х11е070 
SPSCBC2_8X_VL U4TXD 0x130 0x11e070 
SPSCBC2_8X_VL U4TXD 0x134 0x11e070 
SPSCBC2 8X VL PTEST 0x138 0х11е000 
SPSCBC2_8X_VL ANA_INT 0х13с 0х11е000 
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Pad type PAD Addr Offset Default Value 
SPSCBC2 8X VL EXT RST B 0x140 0х11е000 
SPSCBC2_8X_VL CHIP_SLEEP 0x144 0x11e000 
SPSCBC2_8X_VL XTL_BUF_ENO 0x148 0х11е000 
SPSCBC2_8X_VL XTL_BUF_EN1 0х14с 0х11е000 
SPSCBC2_8X_VL CLK_32K 0x150 0х11е000 
SPSCBC2_8X_VL AUD_SCLK 0x154 0х11е000 
SPSCBC2_8X_VL AUD_ADDO 0x158 0х11е000 
SPSCBC2_8X_VL AUD_ADSYNC 0х15с 0х11е000 
SPSCBC2_8X_VL AUD DAD1 0x160 0х11е000 
SPSCBC2_8X_VL AUD_DADO 0x164 0х11е000 
SPSCBC2_8X_VL AUD_DASYNC 0x168 0х11е000 
SPSCBC2_8X_VL ADI_D 0х16с 0х11е000 
SPSCBC2_8X_VL ADI_SYNC 0x170 0x11e001 
SPSCBC2_8X_VL ADI_SCLK 0x174 0x11e001 
SPZTRKDSD3LC30X1V 500 D3 0х178 0х11е070 
SPZTRKDSD3LC30X1V 5р0 D2 0х17с 0х11е070 
SPZTRKDSD3LC30X1V 5ро CMD 0x180 0х11е070 
SPZTRKDSD3LC30X1V 500 DO 0x184 0х11е070 
SPZTRKDSD3LC30X1V SDO D1 0x188 0х11е070 
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Pad type PAD Addr Offset Default Value 
SPZTRKDSD3LC30X1V SDO CLKO 0x18c 0х11е070 
SPSEBC2_24X_VL SD1_CLK 0x190 0х11е070 
SPSEBC2_24X_VL SD1_CMD 0x194 0x11e070 
SPSEBC2 24X VL SD1 DO 0x198 0х11е070 
SPSEBC2_24X_VL SD1 D1 0х19с 0х11е070 
SPSEBC2 24X VL SD1. D2 0x1a0 0х11е070 
SPSEBC2_24X_VL SD1 D3 0x1a4 0x11e070 
SPSCBC2_8X_VL TRACECLK 0x1a8 0x11e070 
SPSCBC2_8X_VL TRACECTRL Ох1ас 0х11е070 
SPSCBC2_8X_VL TRACEDATO 0x1b0 0x11e070 
SPSCBC2_8X_VL TRACEDAT1 Ox1b4 0x11e070 
SPSCBC2_8X_VL TRACEDAT2 0x1b8 0х11е070 
SPSCBC2_8X_VL TRACEDAT3 Ox1bc 0x11e070 
SPSCBC2_8X_VL TRACEDAT4 0х1с0 0х11е070 
SPSCBC2_8X_VL TRACEDAT5 0х1с4 0х11е070 
SPSCBC2_8X_VL TRACEDAT6 0х1с8 0х11е070 
SPSCBC2_8X_VL TRACEDAT7 Ох1сс 0х11е070 
SPSCBC2 8X W VL LCM RSTN 0x1d0 0x11e070 
SPSCBC2_8X_W_VL DSI TE 0х144 0х11е070 
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Pad type PAD Addr Offset Default Value 
SPSCBC2 8X HL MTDO ARM 0x1d8 0х11е000 
SPSCBC2_8X_HL МТО! АВМ Ох1ас 0х11е080 
SPSCBC2_8X_HL MTCK_ARM 0х1е0 0х11е040 
SPSCBC2_8X_HL MTMS_ARM 0х1е4 0х11е080 
SPSCBC2_8X_HL MTRST N. ARM 0x1e8 0х11е080 
SPSCBC2_8X_HL ОТОО 1ТЕ Ох1ес 0х11е000 
SPSCBC2_8X_HL DTDI LTE 0х10 0х11е080 
SPSCBC2_8X_HL DTCK_LTE Ox1f4 0x11e040 
SPSCBC2 8X HL DTMS LTE Ox1f8 0x11e080 
SPSCBC2_8X_HL DRTCK_LTE Ox1fc 0x11e000 
SPSEBC2 24X VL NFWPN 0x200 0х11е000 
SPSEBC2_24X_VL NFRB 0x204 0х11е080 
SPSEBC2_24X_VL NFCLE 0x208 0х11е000 
SPSEBC2_24X_VL NFALE 0х20с 0х11е000 
SPSEBC2_24X_VL NFREN 0x210 0х11е000 
SPSEBC2_24X_VL NFD4 0x214 0х11е040 
SPSEBC2_24X_VL NFD5 0x218 0х11е040 
SPSEBC2 24X VL NFD6 0х21с 0х11е040 
SPSEBC2_24X_VL NFD7 0x220 0х11е040 
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Pad type PAD Addr Offset Default Value 
SPSEBC2 24X VL NFD10 0x224 0x11e040 
SPSEBC2 24X VL NFD11 0x228 0x11e040 
SPSEBC2_24X_VL NFD14 0х22с 0х11е040 
SPSEBC2 24X VL NFCENO 0x230 0х11е000 
SPSEBC2_24X_VL NFWEN 0x234 0х11е000 
SPSEBC2 24X VL NFDO 0x238 0х11е000 
SPSEBC2_24X_VL NFD1 0х23с 0х11е000 
SPSEBC2_24X_VL NFD2 0x240 0х11е000 
SPSEBC2 24X VL NFD3 0x244 0х11е000 
SPSEBC2 24X VL NFD8 0x248 0x11e040 
SPSEBC2 24X VL NFD9 0х24с 0х11е040 
SPSEBC2_24X_VL NFD12 0x250 0х11е040 
SPSEBC2_24X_VL NFD13 0x254 0х11е040 
SPSEBC2 24X VL NFD15 0x258 0х11е040 
SPSCBC2_8X_W_VL CCIRDO 0х25с 0х11е070 
SPSCBC2_8X_W_VL CCIRD1 0х260 0х11е070 
SPSCBC2_8X_W_VL CMMCLK 0x264 0x11e010 
SPSCBC2 8X W VL CMPCLK 0x268 0х11е070 
SPSCBC2_8X_W_VL CMRSTO 0х26с 0х11е070 
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Pad type PAD Addr Offset Default Value 
SPSCBC2_8X_W_VL CMRST1 0x270 0x11e070 
SPSCBC2_8X_W_VL CMPDO 0x274 0x11e070 
SPSCBC2_8X_W_VL CMPD1 0x278 0x11e070 
SPSCBC2_8X_W_IIC_VL SCLO 0х27с 0х11е000 
SPSCBC2_8X_W_IIC_VL SDAO 0x280 0х11е000 
SPSCBC2_8X_VL SPI2_CSN 0x284 0х11е000 
SPSCBC2_8X_VL SPI2 DO 0x288 0х11е070 
SPSCBC2_8X_VL SPI2 DI 0x28c 0x11e070 
SPSCBC2 8X. VL SPI2 CLK 0x290 0x11e070 
SPSCBC2_8X_VL SPIO_CSN 0x294 0x1 1e0b0 
SPSCBC2_8X_VL SPIO DO 0x298 0х11е070 
SPSCBC2_8X_VL SPIO. DI 0х29с 0х11е070 
SPSCBC2_8X_VL SPIO_CLK 0x2a0 0х11е070 
SPSCBC2_8X_VL MEMS_MIC_CLKO 0x2a4 0x11e070 
SPSCBC2_8X_VL MEMS_MIC_DATAO 0x2a8 0x11e070 
SPSCBC2_8X_VL MEMS MIC CLK1 Ox2ac 0x11e070 
SPSCBC2_8X_VL MEMS МІС DATA1 Ox2b0 0х11е070 
SPSCBC2 8X. W VL KEYOUTO Ох2р4 0x11e000 
SPSCBC2 8X W VL KEYOUT1 0x2b8 0x11e040 
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Pad type PAD Addr Offset Default Value 
SPSCBC2_8X_W_VL KEYOUT2 Ox2bc 0х11е070 
SPSCBC2_8X_W_VL KEYINO 0х2с0 0х11е080 
SPSCBC2_8X_W_VL KEYIN1 0х2с4 0х11е080 
SPSCBC2_8X_W_VL KEYIN2 0х2с8 0х11е070 
SPSCBC2 8X IIC VL SCL2 Ox2cc 0х11е000 
SPSCBC2 8X IIC VL SDA2 Ox2d0 0х11е000 
SPSCBC2_8X_VL CLK_AUX0 Ox2d4 0x11e070 
SPZTRKD28LC30X1H EXTINTO 0x2d8 0х11е070 
SPZTRKD28LC30X1H EXTINT1 Ox2dc 0x11e070 
SPZTRKD28LC30X1H SCL3 0х2е0 0х11е000 
SPZTRKD28LC30X1H SDA3 0х2е4 0х11е000 


3.3.2 Register Description 


3.3.2.1 PIN_CTRL_REGO(offset: OxOh) 


Description: Pin global control registerO 


Type | Reset | Description 
Value 


wifi coexist ріп іп sel [28] RAN тво 0: function 2 of MEMS_MIC_CLKO 
a 
Tipe ipa ја [row СЕН [wot ul down pate о ана 
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wpd_nfipd [15] R/W тво Weakly pull down pads in VNF1 domain 
“- |“ ЕНА 
мра пора [14] R/W 1hO Weakly pull down pads in VNFO domain 
== |" |" БА eon И 
wpd_adpd [13] R/W Weakly pull down upaos in МО AD domain 
HN ЕЕ El 
тл а о Cd 
Se t A | 
јо јаре је — —— S 
Pid [mw |m ае | 
еы ан о А — 
wpd campd R/W тво Weakly ри! down Прави іп VCAM domain 
=e 


Sa ВИННИ source select: 
1’b0:function2 of TRACEDATO 
1’b1:function2 of USCTS. 

SPI1 DI pin in sel і SPI1 DI source select 
1'b0: function2 of TRACECTRL 
1’b1:function2 of USRXD 

SPI1 CSN pin in sel | SPI1 CSN source select 
1'b0: function2 of TRACEDAT 1 
1'b1:function2 of USRTS 

ори сік pin in sel і ріп сии reg[0] connect їо 
ори сік pin in sel 
O:function 2 of TRACECLK 
1:function 2 of USTXD 


3.8.2.3 РІМ CTRL НЕС 1(оНвеі: 0x4h) 


Description: Pin global control register 1 
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pst [mw јато [Reseved | 


u4rxd_pin_in_sel [3] R/W Tho U4RXD source select: 
1’b0: from function of U4RXD pad 
1'b1: from function2 of SDA3 pad 


а [RW |30 [Reserved | 


3.8.2.3 РІМ CTRL НЕС2(оНвеі: Ox8h) 


Description: Pin global control register2 


3.3.2.3.1 Register config 


Ма Туре | Reset | Description 
uart1_usb_phy_sel [31] RAN 110 0: UART1 mode 
eee 


usb_phy_dm_oe E to analog USB. BYPASSDMENO. 
Usb phy дар ина ла Си Connect to analog USB. BYPASSDPENO. 


sim2 sys sel s 25] R/W 2'h0 SIM2 system control select: 
2000: АР SIMO controller 
2'b01: CP1 SIM2 controller 
other: reserved 

simi sys sel [24:23] SIM1 system control select: 
2'b00: CP1 SIM1 controller 
2'b01: AP SIMO controller 
other: 0 


simO sys sel [22:21] 270 SIMO system control select: 
2000: CP1 SIMO controller 
2'b01: AP SIMO controller 
ohter: 0 

uart4_sys_sel [20:18] RAN зло UART4 system control select: 
3'h0: AP UART4 controller 
3'h1: CPO UARTO controller 

uart3 sys sel [17:15] RAN зло UARTS system control select: 
3'h0: AP UARTS controller 
3'h1: CPO UARTO controller 
3'h2: ARM7 UARTO controller 


uart2 sys sel [14:11] RAN UART2 system U2RTS/U2 TXD/U2 RXD 
control select: 
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Туре | Reset | Description 
Value 


"ВО: AP UART2 controller 

*h1: AP UART1 controller 

'h2: АР UARTO controller 

'h3: AP UARTS controller 

'h4: AP UART4 controller 
'h5: CPO UARTO controller 
'h6: CP1 UARTO controller 

'h7: CP1 UART1 controller 
'h8: CP1 UART2 controller 

'h9: ARM7 UARTO controller 


иа! sys sel [10:7] RAN UART1 UIRTS/U1 TXD/U1 RXD system 
control select: 
4'h0: AP UARTI1 controller 
4’h1: АР UARTO controller 
4'h2: AP UART2 controller 
4'h3: AP UARTS controller 
4'h4: AP UARTA controller 
4'h5: CPO UARTO controller 
4'h6: CP1 UARTO controller 
4'h7: CP1 UART1 controller 
4'h8: CP1 UART2 controller 
4'h9: ARM7 UARTO controller 


иагі0 sys sel [6:4] RAN зло UARTO UORTS/UO TXD/UO RXD system 
control select: 
3'h0: AP UARTO controller 
3'h1: CPO UARTO controller 
3'h2: CP1 UARTO controller 
3'h3: ARM7 UARTO controller 


Тоати оор за СЕНЕН nw rro [МАРТ and UARTS oop select. 


3.3.2.3.2 SIM device selection 


System AP CP1 Pin attr. Note 
device SIMO SIMO SIM1 SIM2 
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simO sys sel J CLK=O SIM 
==2 b00 БА-/О/Т 

RST=O 
simO sys sel Ji CLK-O 
==2’b01 DA=|/O/T 

RST=O 
sim1 sys sel n mz CLK-O SIM 
--2'b00 rod DA-I/O/T 
sim1 sys sel „ој RST-O 
--2'b01 5 A Or" 

б^ > 

sim2_sys_sel к CLK=O SIM/NFC 
==2’b00 БА-/О/Т 
sim2 sys sel J RST-O 
==2 504 


3.3.2.33 -UART device selection 
Default. UART default selected as AP device.. 


| 
device UART 
0 


uart0 sys sel[2:0] 
==3'b000 


uartO sys sel[2:0]-- 
'b001 


uart0 sys sel[2:0]-- 
'b010 


uart0 sys sel[2:0]-- 
'b011 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 104 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


eae 


device 


uart1 sys sel[3:0]-- 
ho 


uart1 sys sel[3:0]-- 
"1 


uart1 sys sel[3:0]-- 
'h2 


uart1 sys sel[3:0]-- 
"3 
uart1 sys sel[3:0]-- 
'h4 
uarti sys sel[3:0]-- 
hd 
uart1 sys sel[3:0]-- 
'h6 
uart1 sys sel[3:0]-- 
'h7 
uart1 sys sel[3:0]-- 
'h8 
uart1 sys sel[3:0]-- 
'h9 
uart2 sys sel[3:0]-- 
"по 


uart2_sys_sel[3:0]== 
"1 
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= =FEEFEEFL 
uart2_sys_sel[3:0]== 
'n2 


uart2 sys sel[3:0]-- 
'h8 


uart2 sys sel[3:0]--4 
'h4 

uart2 sys sel[3:0]-- 
hd 
uart2_sys_sel[3:0]== 
'h6 
uart2 sys sel[3:0]-- 
'h7 
uart2 sys sel[3:0]-- 
'h8 

uart2 sys sel[3:0]-- 
'h9 

uart3 sys sel[2:0]--3 
"ho 
uart3_sys_sel[2:0]== 
"1 


uart3_sys_sel[2:0]== 
'n2 


uart4 sys .5е[[2:0]== 
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device UAR UAR 
TO Т1 


uart4 sys sel[2:0]-- 


"1 


UAR 
T2 


SC9820A Device Specification 


3.3.2.3. UART device loop test select 
System ES Note 
device шап1 sys sel uart2 sys sel uart3 sys sel uart4 sys sel 
[3:0] [3:0] [2:0] [2:0] 
uart24 loop s U1TXD-O : 
J J 
el USRXD-*-I, 
=1 U1RXD=! : 
USTXDzO 
uart23 loop s U2TXD=O : 
0 3 
el USRXD-*-I, 
==1 U2RXD*-I Я 
USTXDzO 
b 
чап14 loops | | oe Е U1TXD-O : 
el "s U4RXD=l, 
AQ 
EX U U1RXD=l : 
RAY U4TXD=O 
art13 loop s EM U1TXD-O : 
u | ys y = 
el У xU / U3SRXD=Il, 
= 22 U1RXD-I : 
„| р USTXDzO 
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3.3.24 PIN_CTRL_REG3(offset: Oxch) 


Description: Pin global control register3 


3.3.241 PIN CTRL REGS register config 


Type |Reset | Description 
[ee [ERI RAS e mmm eee m 
wüdrst out sel [31:30] | RAW 280 Watch dog reset source select: 
2'h0: from CA5 watch dog 
2'h1: from CA7 watch dog 
others: from AP watch dog 
[ee [ам [тю [нее — . . | 


lis3 sys sel [17:15] | RAW зло 153 system control select: 
3'b000: AP IIS3 controller 
3'b001: CP1 150 controller 
3'b010: VBC IISO controller 
3'b011: VBC IIS1 controller 

lis2 sys sel [14:12] | RAW зло 152 system control select: 
3'b000: AP 152 controller 
3'b001: CPO 152 controller 
35010: СР1 150 controller 
3'b011: VBC 150 controller 
3'b100: VBC 1151 controller 


lis1_sys_sel [11:9] R/W зло 151 system control select: 
3'b000: AP IIS1 controller 
36001: CPO 151 controller 
3'b010: CP1 150 controller 
3'b011: VBC IISO controller 
3'b100: VBC 1151 controller 

150 sys sel R/W 3'hO 150 system control select: 
3'b000: AP IISO controller 
3'b001: CPO 150 controller 
3'b010: CP1 150 controller 
3'b011: VBC IISO controller 
3'b100: VBC 1151 controller 


lis23 loop. sel [5] R/W T'ho 152 and 153 loop select(IIS2CLK input and 
1513 loop sel [4] R/W 151 and 153 loop select(IIS1CLK input and 
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een eee Туре | Reset | Description 
1512 loop. sel [3] R/W T'ho 151 and 1152 loop select(IIS1CLK input and 


iisO3_loop_sel [2] R/W 150 and 153 loop select(IISOCLK input and 
iis02_loop_sel [1] R/W T'ho 150 and 152 loop select(IISOCLK input and 
iis01_loop_sel R/W тво 150 and 154 loop select(IISOCLK input and 


3.3.2.4.2 IIS device selection 


System AP VBC 


ко | m [ 1 1153 | 150 | 1151 | 152 ко | ко | 151 Е] 


IISO_sys_sel[2:0] 
==3'b000 


IISO_sys_sel[2:0]==3'b011 
IISO_sys_sel[2:0]==3'b100 


ІІ51 sys sel[2:0]--3'hO ЕМОЗ/ЕХТ 


modem12 


151 sys sel[2:0]--3'hl 


151 sys sel[2:0]--3'h2 


151 sys sel[2:0]--3'h3 


151 sys sel[2:0]--3'h4 
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ме 000000000 [ | јет | 152 | 153 | 1150 | 151 | 152 piso | ко | m 


152 sys sel[2:0]- 2 3'hO ШШПЕИШЕИШЕШ = EXT Codec 
1152 sys sel[2:0]--3'h1 PTT TART RE gl gj 
1152 ѕуѕ 5е[[2:0]==3'һ2 ЕЕ. 
IIS2_sys_sel[2:0]==3’h3 | ep 
IIS2_sys_sel[2:0]==3’h4 ЛЕВИН 


153 sys sel[2:0]--3'hO ЕЕ 


Digital 
IIS3_sys_sel[2:0]==3'h1 


1153. sys. sel[2:0]- 2 3'h2 J 


ШЕ 


IIS3_sys_sel[2:0]==3’h3 


3.3.243 IIS device loop test select 


System Note 
device lisO_sys_sel 151 sys sel lis2 sys sel 153 sys sel 
[2:0] [2:0] [2:0] [2:0] 
1501 loop sel ТІ y IISODI-I :IIS1DO-O, 
=1 IISODO=O : IIS1DI-I, 


IISOCLK-I : ІБІСІК-О, 
IISOLRCK-I : IIS1LRCK=O, 


IISOMCK-I: IIS1MCK=O 


1502 loop. sel IISODI-I :IIS2DO-O, 


== IIS0DO-O : IIS2DI-I, 


IISOCLK-I : IIS2CLK-O, 
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System Note 
device lisO_sys_sel 1151 sys sel lis2 sys sel 153 sys sel 
[2:0] [2:0] [2:0] [2:0] 

IISOLRCK-I : IIS2LRCK=O, 
ІБОМСК-і: IIS2MCK=O 

1503 loop sel J г 15001 :IIS3DO-O, 

== IIS0DO-O : IISSDI-I, 
IISOCLK-I : IISSCLK-O, 
IISOLRCK-I : IISSLRCK-O, 
ІБОМСК-і: ІІБЗМСК-О 

1512 loop sel J 4 IIS1DI-I :IIS2DO-O, 

== 115100=0 : IIS2DI-I, 
IIS1CLK=I : І52СІК-О, 
IIS1ELRCK-I : IIS2LRCK=O, 
IIS1TMCKzI: І52МСК-О 

lis13 loop sel a 1 IIS1DI-I :IIS3DO-O, 

== 115100=0 : IIS3DI-I, 
ІБІСІК-і: IISSCLK-O, 
IIS1ELRCK-I : IISSLRCK=O, 
IIS1TMCKzI: ІІБЗМСК-О 

lis23 loop sel IIS2DI-I :IIS3DO-O, 


IIS2DO-O : IIS3DI=I, 
IIS2CLK-I : IISSCLK-O, 
IIS2LRCK-I : IISSLRCK-O, 


IIS2MCK-I: IISSMCK-O 


3.8.2.5 PIN CTRL НЕС4(оНвеі: 0x10h) 


Description: Pin global control register4 


V1.1 
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Typ | Rese | PAD Description 
e t pin 
Value | name 
и 
CCIR_VS_FUNC_SE | [27] RAN | 1'hO MCSI1 ОМІ function select: 
L 1'b0: сог vs 
1'b1: GPIO179 
CCIR HS FUNC SE | [26] R/W MCSI1 DP1 function select: 
L 1’b0: сог hs 
101: GPIO178 
CCIR 07 FUNC SE R/W MCSI1 DNO function select: 
L 1’b0: сег d[6] 
spe 101: GPIO177 


CCIR D6 FUNC SE R/W | 1’hO MCSI1 ПРО function select: 

L 1’b0: ccir d[6] 
ШИ 101: GPIO176 

CCIR 05 FUNC SE R/W | 1180 MCSI1 CLKN function select: 

L 1’b0: сег d[5] 
ШИ 101: GPIO175 

CCIR D4 FUNC SE RAN | 1'hO MCSI1 CLKP function select: 

L 1’b0: сег d[4] 
M 161: GPIO174 

CCIR D3 FUNC SE | [21] RAN | thO MCSIO ОМЗ function select: 

L 1’b0: ccir_d[3] 
ү 101: GPIO173 


CCIR D2 FUNC SE | [20] R/W | t'hO MCSIO DP3 function select: 

L 1’b0: сег d[2] 
б? [LI mem 

CN р . 
] 
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PP Description 
с : 


VIO 2 1 pwd inv [16] RAN When 1.8v ON and 3.3v power OFF must 
set this bit to 0. prevent 1.8v domain 
leakage current to 3.3v domain. 

0: cut 3.3v to 1.8v bridge. 
1: normal work 
Only apply for power PAD 
VCCH30L18PWLCH.detail see its true 
table. 
Recommend config as following: 
1.8V PAD: 
VCC3I VIO 2 1 Pwd in 
N V 
1.8v 1 
3v 1 
Ov 0 


VSD_pwd_inv [15] RAN | 1710 ~PWD | When 1.8v ON and 3.3v power OFF must 
set this bit to 0. 
0: cut 3.3v to 1.8v bridge. 
1: normal work 
prevent 1.8v domain leakage current to 
3.3v domain. 
Only apply for power PAD 
VCCH30L18PWLCH.detail see its true 
table. 
ҮССЗІ | МО2т | VIO_2_1_Pwd_in 
N 
1.8v 
3v 
Ov 


VSIM2_pwd_inv [14] R/W | t'hO ^PWD | When 1.8v ON and 3.3v power OFF must 
set this bit to 0. 
0: cut 3.3v to 1.8v bridge. 
1: normal work 
prevent 1.8v domain leakage current to 
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Typ | Rese | PAD Description 
e t pin 
Value | name 


3.3v domain. 
Only apply for power PAD 
VCCH30L18PWLCH.detail see its true 
table. 
ҮССЗІ | МЮ2_т | МО 2 1 Рма in 
N 
1.8v 
3v 
Ov 


VSIM1_pwd_inv [13] RAN |1710 ~PWD | When 1.8v ON and 3.3v power OFF must 
set this bit to 0. 
0: cut 3.3v to 1.8v bridge. 
1: normal work 
prevent 1.8v domain leakage current to 
3.3v domain. 
Only apply for power PAD 
VCCH30L18PWLCH.detail see its true 
table. 
VCC3I |МО2т | МО 2 1 Рма in 
N 
1.8v 
3v 
Ov 


VSIMO_pwd_inv [12] R/W ~PWD | When 1.8v ON and 3.3v power OFF must 
set this bit to 0. 
0: cut 3.3v to 1.8v bridge. 
1: normal work 
prevent 1.8v domain leakage current to 
3.3v domain. 
Only apply for power PAD_ 
VCCH30L18PWLCH.detail see its true 
table. 
ҮССЗІ | МО2 т | VIO_2_1_Pwd_in 
N 
1.8v 
3v 


VIO 2 1 рр1 е Pmos size. Strength the output drive 
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Typ | Rese | PAD Description 
e t pin 
Value | name 


ability,only apply for 3v. 
LS3V PP1 

1 1 пота! *1.2 @3V 
Else normal 


Only apply for SD and SIM card PAD 
named with SPZTRK*. 

Pmos size. Strength the output drive 
ability,only apply for 3v. 

LS3V PP1 

1 1 normal *1.2 @3V 

Else normal 


Only apply for SD and SIM card PAD 
named with SPZTRK*. 

Pmos size. Strength the output drive 
ability,only apply for 3v. 

LS3V PP1 

1 1 -normal *1.2 (93V 

Else normal 


Only apply for SD and SIM card PAD 
named with SPZTRK*. 

Pmos size. Strength the output drive 
ability,only apply for 3v. 

LS3V PP1 

1 1 пота! *1.2 (93V 

Else normal 


Only apply for SD and SIM card PAD 
named with SPZTRK*. 

Pmos size. Strength the output drive 
ability,only apply for 3v. 

LS3V PP1 

1 1 пота! *1.2 (93V 

Else normal 


Only apply for SD and SIM card PAD 
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E _ | SC9820A Device Specification 


Rese | PAD Description 
Value | name 


__ | | | nmamedwthSPZTRo | |(- 
— m (12 СИ ee 


VSD_ms R/W | ТРО |LS3V | VSD domain pad (for SD card pad): 
0: pad work at 1.8V 
1: pad work at 3V 
Only apply for SD and SIM card PAD 
named with SPZTRK*. 
Together work with VSD. рма inv. 


VSIM2 ms LS3V | VSIM2 domain pad(for SIM card pad) 
driving level: 
0: pad work at 1.8V 
1: pad work at 3V 
Only apply for SD and SIM card PAD 
named with SPZTRK*. 
Together work with М5ІМ2 рма inv. 
VSIM1 ms i VSIM1 domain pad(for SIM card pad) 
driving level: 
0: pad work at 1.8V 
1: pad work at 3V 
Only apply for SD and SIM card PAD 
named with SPZTRK*. 
Together work with VSIM1 pwd inv. 
VSIMO domain pad(for SIM card pad) 
driving level: 
0: pad work at 1.8V 
1: pad work at 3V 
Only apply for SD and SIM card PAD 
named with SPZTRK*. 
Together work with VSIMO pwd inv. 
VIO 2 1 ms inv ! VIO 2 1 domain pad (for SD card pad) 
driving level: 
0: pad work at 3V 
1: pad work at 1.8V 
Only apply for SD and SIM card PAD 
named with SPZTRK*. 


Together work with VIO 2 1 pwd inv. 
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3.3.2.6 PIN CTRL НЕС5(оНвеі: 0x1 4h) 


Description: Pin global control register4 


Ма Type | Reset | Description 
Value 


Це |RW јато [Reserved o 


test dbg modeO R/W | ТПО Debug mode selection: 
1'b0: debug modeO disable 
1’b1: debug mode0 enable 


3.3.2.7 SPSCBC2_8X_HL/ SPSCBC2_8X_VL/SPSCBC2_8X_lIC_VL/ SPSCBC2 8X W ИС VL/ 
SPSCBC2 8X W. VL type control 


Description: Other Pin control register share the same bit format shown as below: 


Note: 


"PIN МАМЕ” represents each pin. Function 1, 2, 3,4 of each pin is detailed in Pin Multiplexed Function 
List, the default value of each control bit is detailed in Memory Map. 


Field Name Type Reset Pad pin Description 
Value name 


[mer] oo је 


PIN NAME Бог ағу [20:19] R/W DRV[1:0] | Driver Strength select 
2'b00: 2mA 
2'b01: 4mA 
2'b10: бтА 
2'b11: 8mA 


PIN. NAME dslp en [17:13] БЕ | Í Sleep control 


PIN NAME wpus [12] R/W WPUS Combine with WPU to define pullup 
resistor @1.8v. 
WPU WPUS 
0/1 no pullup 
0 20K pullup 
1 4.7K pullup 


PIN NAME Бог se [11] RAN SE Schmitt trigger Input Enable 
0: disable Schmitt. 
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Field Name Type Reset Pad pin Description 
Value name 


реви 
E —— Се л = 


PIN NAME fun мри [7] R/W WPU See bit [12] 
PIN NAME fun wpus 
definition. 
re eo) ie на 
mode 


PIN NAME fun sel [5:4] RAN Internal function select: 
2'b00: Function1 
2'b01: Function2 
210: Function3 
2'b11: Function4 


PIN NAME ee wpu "SNS pull up control in chip 
mm eee 
PIN NAME slp wpdo RAN WPDO Weak pull down control in 
мәсет ај је ана 
РІМ NAME 5р ie [1] RAN IE Input enable control in chip 
e |" m C ND шшш e 
PIN NAME slp oe RAN OE Output enable control in chip 
(и [MANI memes o 


3.3.2.8 SPSEBC2 24Х HL type control 


Description: Other Pin control register share the same bit format shown as below: 


Note: 


"PIN МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 
Function List, the default value of each control bit is detailed in Memory Map. 


Field Name Type Reset PAD pin Description 
Value name 


[me | | | 


РІМ NAME Бог аг [21:19] ШЕШЕН DRV[2:0] | Driver Strength select 


РІМ NAME dslp еп [17:13] ШШЕН БЕ | | Sleep control 


PIN NAME wpus [12] WPUS Combine with WPU to define 
pullup resistor @1.8v. 
WPU WPUS 
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КЕЗ SPREADTRUM SC9820A Device Specification 
0/1 no pullup 
0 20K pullup 
1 4.7K pullup 
PIN NAME Бог se [11] RAN Schmitt trigger Input 
Enable 
0: disable Schmitt. 
puppi: | LM REN schmitt 


PIN NAME fun wpu RAN 4.7k pull up for function 
мәйек ја m [om Јани 
PIN NAME fun wpdo RAN WPDO Weakly pull down for 
Vi ШЕТ NR RR 


PIN NAME fun sel [5:4] RAN Function select: 
2'b00: Function1 
2'b01: Function2 
2'b10: Function3 
2'b11: Function4 


PIN NAME slp wpu [3] RAN WPU Weak pull up control in chip 
чо m EON шш» 
PIN NAME 5р wpdo [2] RAN WPDO Weak pull down control in 

pace mm A Даде 
PIN NAME 5р ie [1] RAN IE Input enable control in chip 
RENS |с шшш» e 
PIN NAME 5р oe R/W OE Output enable control in 

пи (еж 8 |" 


3.3.2.9 SPZTRKD28LC30X1H type control 


Description: Other Pin control register share the same bit format shown as below: 
Note: 


“РІМ МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 
Function List, the default value of each control bit is detailed in Memory Map. 


Field Name Type Reset PAD pin Description 
Value name 


PIN NAME | SRR — drv 50 19) R/W (E4,E2) Driver е S 
select, (E4,E2) 
2'b00: 2тА 
2'b01: 4mA 
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(GR SPREADTRUM 


SC9820A Device Specification 


Field Name Type Reset PAD pin Description 
Value name 
210: бтА 
Е к шк Ш 


WE [Up [mw Гаме 


РІМ МАМЕ wpus 1% 
PUO PU1 
DU. 0 


Еее = о control 


Combine with PUO, define 
pullup resistor. 


no pullup 

20k pullup 
4.7K pullup 
1.8k pullup 


Lowe He dw НИ И Гана 
PRCA [m (ТИ | [mu СЕ 


PIN NAME Т” ges 


PIN NAME fun sel 


Weakly pull down for 


function mode. 


0: no pull-down 
1: 52k pull-down 


Function select: 


2'b00: Function1 
2'b01: Function2 
2'b10: Function3 
2'b11: Function4 


PIN NAME slp wpu [3] RAN PUO pull up control in chip deep 
НАМ РУ шшш» е 
PIN МАМЕ 5р wpdo [2] R/W Weak pull down control in 
pane (КМУ LP [ater esa _ 


Input enable control in chip 
deep sleep mode 


PIN NAME 5р oe [0] R/W OE Output enable control in 
chip deep sleep mode 


3.3.2.10 SPZTRKDSD3LC30X1V_ type control 


Description: Other Pin control register share the same bit format shown as below: 


Note: 


"PIN МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed 


Function List, the default value of each control bit is detailed in Memory Map. 
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Field Name Туре | Reset | PAD ріп пате | Description 
Value 


РІМ NAME Бог аг or 19] we | [men Driver DT M select 


PIN NAME dslp en | [15:13] ШІН 5'h1F ET AE C. NEN Sleep control 


PIN NAME wpus [12] Combine with PUO, 
define pullup resistor. 
PUO PU1 
0 0 no pullup 
1 20k pullup 
0  4.7k pullup 
1  1.8k pullup 


PIN NAME bsr se [11] Output Slew rate control 
0: fast 
1: slow 


[ me [mw јо ја 


PIN NAME fun wpu [7] RAN PUO 4.7k pull up for function 
e n МУ um 
PIN NAME fun wpdo RAN Weakly pull down for 
function mode. 
0: no pull-down 
1: 52k pull-down 
PIN NAME fun sel [5:4] RAN Function select: 
2'b00: Function1 
2'b01: Function2 
2'b10: Function3 
2'b11: Function4 


PIN NAME slp wpu [3] RAN PUO Weak pull up control in 
PESO M NN ЕЕ 
PIN NAME slp wpdo [2] RAN Weak pull down control in 

P g NI 
PIN_NAME_slp_ie [1] R/W IE Input enable control in 
"ңе ae 
PIN NAME 5р oe R/W OE Output enable control in 
ep. || БИ ЕЙ 
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3.4 PAD initial 


requirement and Strapping Pins 


Cell Name Substrate Name Power domain | Strapping pin 
SPSCBC2_24X NFD[O] VNF arm boot mdO 
SPSCBC2 24X NFD[1] VNF arm boot та1 
SPSCBC2 24X NFD[2] VNF arm boot md2 
SPSCBC2 24X NFD[3] VNF arm boot таз 
5Р5СВС2 24X U1TXD VIO 1 USB Download enable 


3.5 PAD Information 


3.5.1 Digital Pad Type Description 


Table 3-7 Digital Pad Type Description 


Pin Type Descritpion 

SPSEBC2 24X VL 

SPSCBC2 8X HL 

SPSCBC2 8X VL 

5Р5СВС2 8X ІС VL For ИС pad 

SPSCBC2 8X W ПС VL For ИС pad 

SPSCBC2 8X W VL 

SPZTRKDSD3LC30X1V For SD pad 

SPTRKD28LC30X1H For SIM card pad 

VCCH30L18PWLCH/V Power switch for VCC30UT(3.0V) and power supply for VCC18U 
VCC18DPWLCH/V Power switch for VCC18DO input buffer and output buffer 
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3.5.2 SPSEBC2_24X VL 


3.5.2.1 Symbol schmetic 


ЎРО 
WPUS —— ^ |> > 
OE реј. 
mum < 
А ЕМВ PAD 
| 
DRV[2:0 
WPDO Е 
PADI 
| Ж 
| = IE 
` WPDI 
= 5Е 
3.5.2.2 Pin Мате: 
Pin Мате Description 
VDD Core Power Supply. 
VSS Core Ground Supply. 
VDDIO ІО post driver Power Supply. 
VSSIO IO post driver Ground Supply. 
WPDO Soft Pull-Down Enable, Active=1 
WPDI In 40nm process,Input VDDIO/VDD interface note pull-down enable. Active-1. 
When VDDIO power down and Core VDD power on, set WPDI=1 to prevent 
leakage current caused by the floating node. But in 28nm process ,it not for 
use ,the pin floating. 
WPU Soft Pull-Up Enable, Active=1 
WPUS Soft Pull-Up select signa.0 for big res, and 1 for small res. 
A Input pin 
PAD Bonding PAD pin 
C Output pin 
DRV[2] Driver Strength Select pin 
DRWV[1] Driver Strength Select pin, 1bit 
DRVI[O] Driver Strength Select pin, 0 bit 
OE Output Enable, Active=1 
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Pin Name Description 
IE Input Enable, Active=1 
SE Schmitt trigger Input Enable, Active=1 


3.5.2.3 Truth Table: 
Input function CZPAD&IE, Output function:PAD=A&OE 


A PAD С IE ЖОЕ | МРЏ WPUS | WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 0 0 
20K(1.8 
у) 
1:4.7K( 
1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
ІО Power-down | X X 1 X X X X X 1 
When the VDDIO-1.8V: SS@125C, | ZVDDIO*0.18/R 
DRV[2] DRV[1] DRV[0] Nominal | Note 
Impedance 
1 0 0 1000hm 2.56mA Option 
1 0 66ohm 3.878mA Option 
1 1 0 50ohm 5.12mA Same the 000 
1 1 1 33ohm 7.75mA Same the 001 
0 0 0 50ohm 5.12mA Mandatory 
0 0 33ohm 7./5mA Option 
0 1 0 20оһт 12.8mA Option 
0 1 1 10оһт 25.6mA Option 
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[ZB SPREADTRUM 


SC9820A Device Specification 


3.5.3 SPSEBC2_8X_HL/VL 


3.5.3.1 Symbol schmetic 
WPU _ = 
weds | |> ira 
| OE j EE 
X ENB | PAD 
| > 
DRV[1:0] 
[ WPDO » 
PADI 
| NE. 
( LLL IE 
I WPDI 
= SE 
3.5.3.2 Pin Name: 
Pin Name Description 
VDD Core Power Supply. 
VSS Core Ground Supply. 
VDDIO ІО post driver Power Supply. 
VSSIO IO post driver Ground Supply. 
WPDO Soft Pull-Down Enable, Active=1 
WPDI In 40nm process,Input VDDIO/VDD interface note pull-down enable. Active-1. 
When VDDIO power down and Core VDD power on, set WPDI=1 to prevent 
leakage current caused by the floating node. But іп 28nm process ‚И not for 
use ,the pin floating. 
WPU Soft Pull-Up Enable, Active=1 
WPUS When WPU is 1, WPUS is 0 for big res, and 1 for small res,it is meaningless when 
WPU is 0. 
A Input pin 
PAD Bonding PAD pin 
PADI PAD signal after the second protection resistor. Can be used for analog signal. 
C Output pin 
DRV[1] Driver Strength Select pin, bit 1 
DRVI[O0] Driver Strength Select pin, bit 0 
OE Output Enable, Active=1 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 125 of 1504 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


IE Input Enable, Active=1 


SE Schmitt trigger Input Enable, Active=1 


3.5.3.8 Truth Table: 
Input function C=PAD&IE, Output function:PAD=A&OE 


A PAD С Е ОЕ WPU WPDO WPDI 
Input X 0 0 1 0 0 0 0 
X 1 1 1 0 0 0 0 
Output 0 0 0 0 1 0 0 0 
1 1 0 0 1 0 0 0 
Inout 0 0 0 1 1 0 0 0 
1 1 1 1 1 0 0 0 
Tri State X HZ 0 0 0 0 0 0 
X HZ 0 0 0 0 0 0 
Pull up X 1 0 0 0 1 0 0 
Pull Down X 0 0 0 0 0 1 0 
IO Power-down X X 1 X X X X 1 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] DRV[0] | 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 8mA 


For more information , please see 


http://shsvn03/svn/PROJECTS/Pike_ L/2.Engineering/2.7Interface/IO 
spec/SIO. TSMC28 IO DOC VO.doc . 


3.5.4 SPZTRKD28LC30X1H 


This PAD can work under 3.3v or 1.8v. use this PAD control LS3V setting and together with 
VCCH30L18PWLCH/ VCCH30L18PWLCV PWD,LS3Vsetting. 
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GR SPREADTRUM | SC9820A Device Specification 


3.5.4.1 Symbol schematic 


3.5.4.2 Pin name 


- --П- -B —B —nD 
| LS3VE2 Е4 PP1 
i | 


Рїп Мате Description 

О Pad output to chip internal, wrap named C. 
| Input to PAD 

IO Bonding PAD pin 

E Output enable, OE 

E4 Driver Strength Select pin, bit 1 

E2 Driver Strength Select pin, bit 0 

IE Input enable 

PUO Pullup resistor control 

PU1 Pullup resistor control 

PD Pulldown 

LS3V Level shift 

PP1 Pullup drive current ability 

GNDK Core Ground Supply. 

VCCK Core Power Supply 

GNDI IO post driver Ground Supply. 

GNDO IO post driver Ground Supply. 

VCC18D 1.8v power supply. Output from power pad VCC18DPWLCH 
VCC18U 1.8v power supply. 

ҮССЗІ 3.3v power supply 

VCC30 3.3v power supply. Output from power pad VCC18DPWLCH 
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EP SPREADTRUM | SC9820A Device Specification 


3.5.4.3 Truth table 


Т _ Ею Е! о) 
0 1 0 0 
1 1 1 1 
0 1 0 0 
1 1 1 0 
X 0 2 X 
X 0 Pu 1 (If 4.7/20K Pull Up) 
X 0 Pd 0 | (If Pull Down) 
X хх 0 
Programmable Features 
Output Driving Capability Pull up driving compensate control pin 


РР1 LS3V Pull up driving 


Default Setting*1.2 
Default Setting 


Level shift timing control Input enable control Pull-up/Pull-down control 


LS3V уссзо PUO PU! РӨЛ, input | 


others None 
4.7K @ Pull Up 


1.8V Input gated 
3.0V Enabled 
20K Q Pull Up 
52K (à Pull Down 


3.5.5 SPZTRKDSD3LC30X1V 


This PAD can work under 3.3v or 1.8v. use this PAD control LS3V setting and together with 
VCCH30L18PWLCH/ VCCH30L18PWLCV PWD,LS3Vsetting. 
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3.5.5.1 Symbol schematic 


3.5.5.2 Pin name 


| LS3V PUO PU1 PD IE 


—R—— —D—— D — B -ы — 


SC9820A Device Specification 


Pin Name Description 

О Pad output to chip internal, wrap named С. 
| Input to PAD 

lO Bonding PAD pin 

E Output enable, OE 

DSS2 Driver Strength Select pin, bit 2 
DSS1 Driver Strength Select pin, bit 1 
DSSO Driver Strength Select pin, bit 0 
SR Slew rate control 

IE Input enable 

PUO Pullup resistor control 

PU1 Pullup resistor control 

PD Pulldown 

LS3V Level shift 

PP1 Pullup drive current ability 
GNDK Core Ground Supply. 

VCCK Core Power Supply 

GNDI IO post driver Ground Supply. 
GNDO ІО post driver Ground Supply. 
VCC18D 1.8v power supply. Output from power pad VCC18DPWLCH 
VCC18U 1.8v IO power supply 

VCC3I 3.3v IO power supply 

VCC3O 3.3v IO power supply 
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3.5.5.3 Truth table 


SC9820A Device Specification 


Pin name Driving ability(3.3v/1.8v) 
DSS2 DSS1 DSSO | R 
0 0 0 2.2mA/3.0mA Type-D(100 9) 
0 0 1 3.5mA/4.5mA Type-C(66 9) 
0 1 0 4.5mA/6mA Type-B(50 9) 
0 1 1 7.0mA/9.0mA Type-A(33 0) 
1 0 0 7.0mA/9.0mA Type-D2(33 9) 
1 0 1 8.2тА/10тА Туре-С2(28 9) 
1 1 0 9.5mA/12mA Type-B2(25 9) 
1 1 1 11.5mA/15mA Type-A2(20 2) 

0 1 0 

1 1 1 

0 1 0 

1 1 0 

X 0 X 

X 0 1 | (If 4.7/20K Pull Up) 

X 0 0 | (If Pull Down) 

X X 0 
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Output Slew rate 


[s [seem — 


Fast Slew 
Slow Slew 


Level Shift timing control 


LS3V VCC3IO 


Pull-up/Pull-down control 


None 
4.7K Pull Up 
20K Pull Up 
52K Pull Down 
None 


Input enable control Pull-up Driving Enhance Control 


LS3V PP1 Slew Rate 


Pull-up Driving*1.25 
Default 
For more information , please see 


http://shsvn03/svn/PROJECTS/Pike L/2.Engineering/2.7Interface/IO spec/ 
FOJOL ORS18 TMVH33L18 SD3 PUPD IO SPREADTRUM Specification vO.1.pdf 


Input gated 
Enabled 


3.5.6 VCCH30L18PWLCV/VCCH30L18PWLCH 
Power supply for SPZTRK* PAD 3.3v domain power. 
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3.5.6.1 


Symbol schematic 


= ja = эй = 


| VCC3IN VCC18U, 


| 
А LS3V — VCC30UM 


SC9820A Device Specification 


PWD 
| 
jc o шш жаа 
3.5.6.2 Pin name 
Pin Name Description 
GNDK Core Ground Supply. 
GNDO ІО post driver Ground Supply. 
VCCK Core Power Supply 
VCC30UT Output Power supply for PAD 
VCCS3IN Input 3v domain voltage 
VCC18U Input 1.8v voltage 
LS3V Level shift enable. 
PWD Power isolation.escape current leakage. 


0: no isolation 
1: isolation 1.8v and 3.3v domain 


3.5.6.3 Truth table 


Input Output description 
LS3V PWD VCC18U(v) | VCCSIN УССЗОЧТ (v) 
Interal signal 
1 0 1.8v 3.0v 3.0v Normal case *1 
1 0 1.8v 1.8v Ov No output 
1 1 1.8v 3.0v 3.0v Normal case *2 
1 1 1.8v 3.0v Ov No output 
0 1 1.8v 3.0v 3.0v Overstress damage, suffer 
endurance 
0 1 1.8v 1.8v 1.4v Loss high voltage level 
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Input Output description 
LS3V PWD VCC18U(v) | VCC3IN УССЗОЧТ (v) 
Interal signal 
0 0 1.8v 3.0v Not Allow Chip will suffer endurance 
ability,oecause 1.8v mos 
overstress.may lead damage. 
0 0 1.8v 1.8v 1.8v Normal case *3 
X 1 1.8v 0 Z Normal case *4 
1 0 1.8v 0 Z 
0 0 1.8v 0 0 DC Current leakage occurs 
X X 0 3v Not Allow 
X X 0 0 0 Normal case *5 
3.5.7 VCC18DPWLCH 
3.5.7.1 Symbol schematic 
- -- -- --П- -- — 
VCC18DI 


3.5.7.2 Pin name 


| 
| 
| 
ф 
| 
| 
| 


LS3V VCC18DO ù 


————— p 


Pin Name Description 

GNDK Core Ground Supply. 

GNDI IO post driver Ground Supply. 
VCCK Core Power Supply 
VCC18DI input 1.8v IO power supply 
VCC18U Input 1.8v IO power supply 
VCC18DO Output power supply 1.8v 
LS3V Level shift enable. 
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3.5.7.3 Truth table 


SC9820A Device Specification 


Input Output description 
LS3V VCC18DI VCC18DO 
X 0 0 
0 1 0 
1 1 1 LS3V=1,output 1.8v 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality is subject to the absolute maximum/minimum values listed inable Table4-1. Do not 
exceed these parameters or the part may be damaged permanently. Operation at absolute maximum 
ratings is not guaranteed 


Table 4-1 Absolute maximum ratings 


[Symbot [Parameter ој Mm | Me Гони] 
ЕШ EILITTTT MARNE SRM 


Maximum ESD stress voltage, Human Body 
Model, any pin to any supply pin, either polarity or 
V max, ESD А | . 2,000 
| any pin to all non-supply pins together, either 
polarity. Three stresses maximum. 


Maximum DC Input current for any non-supply pin | МА 
Ambient temperature 
Storage temperature 


4.1.2 Recommended Operating Conditions 
The recommended operating conditions is list in Table 4-2. 


Table 4-2 Recommended operating conditions 


Core supply voltage 0.845 0.9 0.945 
Arm supply voltage EU 845 1.05 


|AVDD BB | BB | Baseband supply voltage | | Baseband supply voltage | voltage 


ЕЕ ЗИН 
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Junction temperature __ | | ч2 | геј 
Ambient operating temperature е [в | 


41.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec °C/watt 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


[суп | Parameter  [Сбойю — vawe [Unt | 


4.1.5 DC Characteristics 


The typical core voltage (VDD) is 0.9 V and the I/O supply (VDDIO) is typically at 1.8 V. The power pins 
should be connected with a decoupling capacitor to ground (VSS, VSSIO). 

For the following table, Тать = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


[сут [Parameter [Conditions | ма | Typical | Мак [Unit | 


The whole chip is 
Deep sleep current | in deep sleep 1.2 mA 
mode 


ы |рәеән [the who crs | | o | | aA 
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[Symbol | Parameter [Conditions ме [Typical | Max | ик | 


current powered down by 
software 


Digital supply voltage: pins VIO1 


Digital suppl 
voltage 


Digital supply voltage: pins VIO2 


Analog suppl 
voltage 


Digital supply voltage: pins VSIMO 


Digital | 
voltage 


Digital supply voltage: pins VSIM1 


Digital suppl 
voltage 


Digital supply voltage: pins VSIM2 


Digital suppl 
voltage 


Digital supply voltage: pins VSD 


Digital suppl 
voltage 


Digital supply voltage: pins VCAM 


Digital suppl 
voltage 


Digital supply voltage: pins VMEM 


Digital suppl 
voltage 


Digital supply voltage: pins VNFO 


Digital suppl 
VNFO ча 1.62 1.98 ү 
voltage 


Digital supply voltage: pins VNF1 


Digital suppl 
voltage 


Digital supply voltage:pins VEMMC 


Digital | 
voltage 


Digital supply voltage: internal VDD 


Digital core suppl 
voltage 
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[Symbo [Parameter [Conditions ме [Typical | Mex | ши | 


Sleep mode digital 

core supply 0.845 0.945 V 
voltage 

Arm Core supply 


Digital input 


Input voltage 
V 0.3 Vpad V 
LOW-level | [- ee 
Input voltage 
V 0.7 Vpad Vpad V 
HIGH-level o fervent | =f vee мо 
Input leakage 
current 
Output voltage At lay = 2,4,6,8 mA 
VoL i ni 0.1 Vpad V 
LOW-level (programmable) 
At | = 2,4,6,8 
" Output voltage A 
7 HIGH-level 
(programmable) 


Digital output 


Analog supply voltage 


AVDD_BB Baseband supply 
V E 
AVDD_PLL Analog р! supply 
Mill CC 
AVDD LVDS | LVDSDIS supply 
ee оа CN 
MDSI_AVDD | MIPI DSI supply 
Vid. o _ 
MCSI AVDD | MIPI CSI supply 
Baro du 
AVDD28 APC/AFC buffer 
Ni S 
НСІ VDD1 | HSIC suppy 
VDDUSB USB PHY supply 
mm 


Note1: Vpad means the power supply voltage at the corresponding pad. 
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4.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates 
how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


[Symbol [Parameters — ме [Weis мк [бтз — 


Input capacitance, all standard input and 
Cin . 3.5 pF 
IO pins 


Output capacitance, all standard. output 

Cioad , 30 pF 
and IO pins 
Output de-rating falling edge on all 
standard output and 1/0 pins, from 30 pF 0.075 ns/pF 
load 


Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-1 


——— ie 
L 30pf 


Figure 4-1Test circuit of an ИО pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA (9 1.8 V. 

For the following tables, Tam» = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specified. 


Table 4-7 AC characteristics 


[Symbol [Parameter [Conditions | ма | Typical | нас | От | 


пск Master clock 26 MHz 
frequency 


Digital input 


Digital input И 
С — приварааюе | | - | 3 | - | F| 
нато... 


Digital output 


Tx [Outputrise ime [Ouputload=20eF[ 2 [| - | 5 [| | 
Пе оиро ите | Ouputload=209F [2 | - | s | 1s 
меен ш y 


Master clock input 
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[Symbo [Parameter [Conditions | Мп | Typical | Max | ок | 


МЛ ак Frequency -27 27 ppm 
compensation 
range 
Vinclk Master clock AC coupling 0.65 2.4 V 
НЕСИЕ ЕЕ 


тек Master clock duty 40 96 
cycle 


Real-time clock input 


МЛ нок Frequency Standard deviation 
tolerance 


Clock duty cycle 


4.3 Performance Specifications 


This section specifies the performance of some major modules. 


4.3.1 Baseband 
4.3.1.1 Rx ADC 


Table 4-8 Rx ADC AC characteristics 


Full-scale input voltage swing 
Common mode input 


Input clock frequency 


Signal to noise ratio 


D | DR In 

namic range 

band 

Signal to noise and distortion SINAD 55 
ratio In band 
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4.3.1.2 Tx DAC 


Table 4-9 Tx DAC AC characteristics 


[Parameters [Symbol [Note Гме Г Сука | Max [Uni - 

Output Common Mode This voltage is 

ма ИЕН В ст [абу | 

Full scale Differential This voltage is 

pee | БЕ | КС 
Ix | 


[Input clock frequency | | clock шы ы, fy [01] |12288 | MHz | 
m 8 [5|  — wA {ү _ 
[DmmcRaw _ (p |. [o] | e| 
тоа патоне авонон [THD | | | [988 | 


4.3.2 Phase-Locked Loop (PLL) 


Table 4-10 Performance of the phase-locked loop 


Digital power 0.9 
Power supply 

Analog power 1.8 
Input clock couplin 
capacitor 


wu р ры | pe _ 
war — —— | [ms | we 


LPLL 


Impll(1200M) 


Itwpll(1536M) 
Idpll(1066M) 


ІрІ(1228.8М) 
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4.3.3 USB 2.0 PHY 


The USB 2.0 PHY in SC8930S is fully compliant with USB 2.0 specifications. It's own PLL can 
generate 480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 
http://www. usb.org/developers/docs 


4.3.4 MIPI CSI 
4.3.5 MIPI DSI 


4.3.6 Automatic Frequency Control (AFC) DAC 


Apart of the AFC is a 14-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


Table 4-11 Performance of the AFC DAC 


Parameter  CendiionsComments | Mim [ Typical | Max [Unit 
Реј Ct [9 [v _ 
О ОО ОО реј јо 


неа [P| [1 Јов | 
ање | — [38 [72 [3 | 
Minimum ouput — | — — — БЕНЕН БЕСТЕН ИН ССИ 
Minimum eed ressens јо | — | 8 e 
[Maximum toad capacitance | — — ои | iar 


4.3.7 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain in SC9820A. It is a 10 bits D/A converters 
with a programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-12 Performance of the AFC DAC 


Parameter  [GondionsComments ми | Typical | Max [Um | 
ре | [у [в [зу | 


Гоа јо ра | - Ги | | 
шање оо | 


Minimum ouput | БЕНЕН | ir 
Mmm сене | —— ë | — | 8 | јо | 
[Maximum ad capaciance | | Геј е | 
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5 AON Subsystem 


5.1 AON Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 5-1 AON memory address map after reset 


0x3000_FFFF 0x0100_FFFF 0x0100_FFFF 
0x3001_0000 ~ 0x0101_0000 ~ 0x0101_0000 ~ LPDDR2 PHY PUBL (64КВ) 
п m S —- 
0x3002 0000 - 0x0102 0000 ~ 0x0102 0000 - PUB REG (64KB) 
m [mmo mum Me 0 
E [Ime mm e И 
03 0103 0103 
0x3004 0000 - 0x0104 0000 - 0x0104 0000 - PUB AXI BUSMONO (64KB) 
Se Ша eee 
0x3005_FFFF 0x0105_FFFF 0x0105_FFFF 
0x3006_FFFF 0x0106_FFFF 0x0106_FFFF 
0x3007_FFFF 0x0107_FFFF 0x0107_FFFF 
0x3008_FFFF 0x0108_FFFF 0x0108_FFFF 
0x3009_0000 ~ 0x0109_0000 ~ 0x0109_0000 ~ PUB AXI BUSMONS (64КВ) 
Е КЕЕ 
0x300A_0000 ~ 0x010A_0000 ~ 0x010A_0000.~ PUB AXI BUSMONG (64KB) 
ae Sey ==. 
0x300B_0000 ~ 0x010B_0000 ~ 0x010B. 0000 ~ PUB AXI BUSMON7 (64KB) 
к oe ==; 
0x300C_0000 ~ 0x010C_0000 ~ 0x010C_0000 ~ PUB AXI BUSMON8 (64KB) 
> _ 
0x4000_FFFF 0х0200 ЕЕЕЕ 0х0200 ЕЕЕЕ 
0x4001_FFFF 0x0201_FFFF 0x0201_FFFF 
0x4002_FFFF 0x0202_FFFF 0x0202_FFFF 
0x4003_0000 ~ 0x0203_0000 ~ 0x0203_0000 ~ ADI Master (64KB - Protected) 
EM E 
0x4004 FFFF 0x0204 FFFF 0x0204 FFFF 
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AP Addr Map CPO Addr Map CP1 Addr Map Addr ———— Description 


0x4006 | FFFF 0x0206 | FFFF 0x0206 | FFFF 
0x4007 FFFF 0x0207 FFFF 0x0207 FFFF 
0x4008 FFFF 0x0208 FFFF 0x0208 FFFF 
0x4009 FFFF 0x0209 FFFF 0x0209 FFFF 
0x400A FFFF 0x020A FFFF 0x020A FFFF 
0x400E FFFF _FFFF .FFFF 
0x400F FFFF 0х020Ғ FFFF Ox020F_FFFF 
0x4010_FFFF 0x0210_FFFF 0x0210_FFFF 
0x4011_FFFF 0x021F FFFF 0x021F FFFF 
ae БЕ Е < 
0x401F_FFFF 0x021F FFFF 0x021F FFFF 
0x4020 FFFF 0x0220 FFFF 0x0220 FFFF 
0x4021 FFFF 0x0221 FFFF 0x0221 FFFF 
0x4022 FFFF 0x0222 FFFF 0x0222 FFFF 
0x4023 FFFF 0x0223 FFFF 0x0223 FFFF 
0x4024 FFFF 0х0224 ЕЕЕЕ 0х0224 ЕЕЕЕ 
0x4025 ЕЕЕЕ 0х0225 ЕЕЕЕ 0х0225 ЕЕЕЕ 
0x4026 ЕЕЕЕ 0x0226 FFFF 0x0226 FFFF 
0x4027 FFFF 0x0227 FFFF 0x0227 FFFF 
0x4028 FFFF 0x0228 FFFF 0x0228 FFFF 
0x4029 FFFF 0x0229 FFFF 0x0229 FFFF 
0x402A FFFF 0x022A FFFF 0x022A FFFF 
0x402B FFFF 0x022B FFFF 0x022B_FFFF 
0x402C_FFFF 0x022C_FFFF 0x022C_FFFF 
0x402D_FFFF 0x022D FFFF 0x022D_FFFF 
0х402Е ЕЕЕЕ 0х022Е ЕҒЕР 0х022Е ЕЕЕЕ 
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0x402F_0000 ~ 0x022F_0000 ~ 0x022F_0000 ~ THM Reg (64k) 
FEGCNEME GENE S [| 
0x4030 FFFF 0x0230 FFFF 0x0230 FFFF 
0x4031_FFFF 0x0231 FFFF 0x0231 FFFF 
0x4032 FFFF 0x0232 FFFF 0x0232 FFFF 
0х4033 FFFF 0x0233 FFFF 0x0233 FFFF 
0x4034 0000 ~ 0x0234 0000 ~ 0x0234. 0000 ~ Central Debug Controller (64KB) 
ИЕ ONE NN а 
0x4035 0000 ~ 0x0235 0000 - 0x0235 0000 ~ 
marrer (omen — | | 
0х4040 0000 ~ 0х0240 0000 ~ 0x0240 0000 ~ CA7 TSO Reg (64K) 
ЕЕ | 
0х4041 0000 - 0x0241 0000 ~ 0х0241 0000 - САТ? Т51 Reg (64K) 
caer [omm [ower fe 
0х4042 0000 ~ 0х0242 0000 ~ 0х0242 0000 ~ 
РЕИС СЕН 
mum ют | eee 
0x5000 OFFF 0x0000 OFFF 
FS NM: 878 dr C NN 
0x5000 1FFF 0x0000 OFFF 
0x5000 DFFF 0x0000 CFFF 0x0000 F7FF 
0х5000 E000 ~ 0х0000 0000 ~ 0х0000 0000 ~ CA5.LDSP share(10K bytes) 
ЕЕЕ [ошл ЕЕЕ [rem 
0х5001 0800 ~ 0x0000_F800 ~ 0x0000_F800 ~ CA5 TGDSP share(6K ytes) 
mcm јот [шит [rere 1 
0x5001_ 2000 ~ 0х0001. 1000 ~ 0x0001 1000 ~ 
ете јакне А ото 
0х5080 0000 ~ 0x0080 0000 ~ 0х0080 0000 ~ AON ARM7 System Addr Mapping 
смеете _ [шт инве | а 
0х8000 0000 ~ 0х8000 0000 ~ 0х8000 0000 ~ External Memory Space (256 МВ) 
рт Е [| 
0x9000_0000 ~ 0x9000_0000 ~ 0x9000_0000 ~ External Memory Space (256 MB) 
parre rerea à oere И [| 
0xA000_0000 ~ 0хА000 0000 ~ 0хА000 0000 ~ External Memory Space (256 МВ) 
ЕИ ЕС адетти em || 
0хВ000 0000 ~ 0xB000 0000 ~ 0xB000 0000 - External Memory Space (256 MB) 
ЕЕ Е Ы N 1 
0хС000 0000 ~ 0хС000. 0000 ~ 0хС000 0000 - External Memory Space (256 МВ) 
peper rer | peere ИЕ И 
0xD000_0000 ~ 0xD000_0000 ~ 0xD000_0000 ~ External Memory Space (256 MB) 
ИЕ је 
0хЕ000 0000 ~ 0хЕ000 0000 ~ 0хЕ000 0000 ~ External Memory Space (256 МВ) 
ETGMEG ONE T [ASI 
OxFFDF _ FFFF OxFFDF | FFFF ОХЕЕОЕ | FFFF 
| Reserved Ц 
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AP Addr Map CPO Addr Map CP1 Addr Map Addr E Description 


OxFFFF 0000 Е Internal On a ROM Space (32KB) 
OxFFFF_FFFF 


5.2 AON ARM7 Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 5-2 AON ARM7 memory address map after reset 


0x0000. 0000 
ARM? EFUSE(EFUSE2) (64K) 


0x3000_0000 
| 00%,00%0х5003 FFFF e>” | Reseved | 
PUB AXI BUSMONS (64KB) 
Кор 0000 ~ ОЗЕРЕ РЕРЕ | Reseved | 
04000 0000 
AON System Timer - FRT (64KB) 
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| 0х4009 0000-OdO0E FFFF и | 

AVS TOP (64KB) 

| 0x4033_0000 ~ Ox4F3E FFFF и o O 

| 0х4042 0000-OdFFF ЕЕ — | 
0x5000_0000 


0x8000_0000 ~ 0x8000 0000 ~ ОХЕЕРЕ ЕЕЕЕ Reserved. 
OxFFFF_FFFF 


5.3 AON Internal Memory Controller 


Base Addr Range Addr Map Description 


0x5000 0000 ~ 0Х5001 1FFF Share RAM with CPs (72KB); 
0x5080 0000 - 0x5080_FFFF 
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5.3.1 


AON RAM Controller 
8K Byte dedicated RAM is available for AP system. In Public system, another 72K byte RAM would be 


shared between AP and CPs. 


SC9820A Device Specification 


Table 5-3 AON ram 
AP CPO(TGDSP) CP1(CA5) CP1(LDSP) Notes 
0x0000_0000~ | МА NA NA CA7 boot(8k) 
0x0000 1fff 
0X5000_0000~ | 0x2000 0000^ NA СРО(4К) 
0x5000 Offf 0x2000 Offf 
0X5000 1000» | NA 0x0000 0000“; 0x2000 0000» | CA5 boot(4k) 
0x5000 Offf 0x0000 Offf 0x2000 Offf 
0X5000_2000~ | 0x2000 1000~ 0x0000 1000^ 0x2000_1000~ | All share 48k 
0x5000 Dfff 0x2000 cfff 0x0000 cfff 0x2000 cff 
0x5000_e000~ | 0х2000 d000^ 0x0000_d000~ 0x2000_d000~ | САБ LDSP 
0x5001_07ff 0x2000. f7ff 0х0000 f7ff 0x2000 f7ff SHARE (10K) 
0x5001 0800» | 0х2000 f800^ 0x0000 f800^ 0x2000_f800~ | CA5 TGDSP 
0х5001 1fff 0х2001 0ЯҒ 0х0001 0ЯҒ 0x2001 Offf SHARE (6K) 
5.4 AON Interrupt Controller 


In AON System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range 


Addr Map Description 
0x4020 0000 ~ 0x4020 FFFF AON INT 


When In Deep Sleep, AON system could be wakeup by the interrupts listed below: 


Table 5-4 Wakeup sources in Deep Sleep 


Interrupt Controller Interrupt Source Description 
31 INTC int req eic 
30-13 Reserved 

1 Int_req_mbox_tar_ap 
2 
11 Int_req_mbox_tar_arm7 
10 int_req_pub_busmon 
9 int_req_avs | 

int_req_thm 
8 int_req_ca7_wdg | 
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int_req_ap_wdg 


7 int req cpO wdg | 
int req cp1 wdg 


6 int req gpu 


5 int req dcam | 
int req isp | 
int req vsp | 
int req jpg | 
int req csi2 r1 | 


int req csi2 r2 


4 int req aon i2c | 
int req aud | 

int req adi | 
int req апа | 

int req кра | 

int req gpio | 

int req lvds trx | 


int req mdar 


3 int req vbc адот | 
int req vbc ad23 | 
int req vbc da | 


int req vbc afifo error 


2 int req ap tmrO | 
int req ap tmr1 | 
int req ap tmr2 | 
int req ap tmr3 | 
int req ap tmr4 | 
int req aon tmr | 
int req ap syst | 


int req aon syst 


Forbidden by INTC 


0 Forbidden by INTC 


9.5 АВМ7 Interrupt Controller 


In ARM7 System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range Addr Map Description 
0x0013 0000 ~ 0x0013_FFFF ARM7 INT 


When In Deep Sleep, ARM7 system could be wakeup by the interrupts listed below: 
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Table 5-5 Wakeup sources in Deep Sleep 


Interrupt Controller Interrupt Source Description 

31-15 INTC Reserved 

14 Int_req_eic_non_lat 

13 int_req_avs 

12 Int_req_adi 

11 Int_req_ana 

10 Int_req_aon_i2c 

9 Int_req_arm7_gpio 

8 Int_req_aon_dma_arm7 

7 Int req mbox scr arm7 

6 Int req mbox tar arm7 

5 Int req arm7 wdg 

4 Int req arm7 uart 

3 Int req arm7 syst 

2 Int req arm7 tmr 

11 Forbidden by INTC 

0 Forbidden Бу INTC 


5.6 Central Debug Controller 


Base Addr Range Addr Map Description 
0х4034 0000 ~ 0x4034_FFFF Central Debug Controller 


5.6.1 Overview 

This chapter introduces the DJTAG system application. It describes the JTAG protocol and the timing 
of JTAG signals. 

5.62 Features 


e -Support APB configure interface; 


e Detect signals in different domain, independ on local clocks; 
5.6.3 DJTAG Instruction 
5.6.3.1 BYPASS instruction 


The bypass register contains a single shift-register stage and is used to provide a minimum-length 
serial path between the TDI and TDO pins of a component when no test operation of that component is 
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required. This allows more rapid movement of test data to and from other components on a board that 
are required to perform test operations. 

The binary code for the BYPASS instruction shall be {111....1}. 

The bypass instruction can be entered by holding TDI at a constant high value and completing an 
instruction-scan cycle. 


5.6.3.2 Idcode/usercode instruction 


Idcode and user code instruction give user the idcode or usercode of the device defined in the logic. 
The idcode and usercode of the device are fixed 32 bit numbers. 

If the current instruction is idcode or usercode, the idcode or usercode data can be shifted out of TDO 
from the idcode register. 

The idcode data of SC9820A chip is 01011100110011001100111111111111. 

The usercode data of SC9820A chip is 11001100110011001100110011001100. 


5.6.3.3 Boundary-Scan register instructions 


The boundary -scan register is composed of cells connected between the on-chip system logic and 
the component's system input and output pins. 

The main function of debug system is completed by the boundary scan chains. The design can capture 
the signals in the system logic, then store them into the boundary-scan registers. Then the design 
shifts the test data out of the boundary-scan registers through the serial output of the scan chain which 
is TDO in the JTAG standard. 


Table 5-6 Djtag instruction table 


Instruction Value Description 

bypass 8'h00 bypass instruction 

idcode 8'h01 idcode instruction 

usercode 8'h02 usercode instruction 

boundary scan | 8'h08-8'h1F choose scan chain from 0-23 
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5.6.4 Debug system 


5.6.4.1 Debug system architecture 


АКМ? 


АРВ 


sel 
regs DJTAG ctr] 


JTAG chains 


And. PAP 
controllers AP MM СР СРО CP1 PUB 


Figure 5-1 Debug system Architecture 


The DJTAG debug system is shown as figure5-2. The debug system сап be accessed by ARM7 core 


through APB interface. 


The debugger can write configuring information into configuring registers to control the debug action 
through APB interface. The information includes the sub-system select information and information of 
JTAG instruction and data. The DJTAG controller generates JTAG signals such as TDI and TMS for the 


TAPs in sub-systems. The sub-system selects information control the mux to choose which 


sub-system to debug. In each sub-system there is a TAP controller which controls the scan sequence 
of scan chains in the system. TAP has a FSM (finite state machine) which has 16 states to control the 
flow of data in the scan chains: Scan chains are register cells placed between the input/output pins and 
on-chip system logic. The data in the scan chains can be shifted out if needed. The TAP controller has 


been introduced in section 5.4.4.1 
5.6.4.2 APB interface 


The APB interface signals are listed below. 


Name Description 
PCLK the clock of APB interface 
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PRESETn the reset of APB interface 

PSEL the select signal of APB slave 
PENABLE the enable signal of APB slave 
PWRITE the write/read signal. 1 : write 0: read 
PADDR[31:0] the write/read address 
PWDATA[31:0] the data wrote to APB slave 
PRDATA[31:0] the data read from APB slave 


The AMBA АРВЗ interface is used in the aon matrix to control the data reading and writing between 
multiple masters and slaves. 


TO TA T2 T3 T4 


Peik] | | | | | EN 


PADDR: 
PWRITE: 
PSEL 
PENABLE. 
PWDATA. 


PREADY | 


Figure 5-2 APB transaction 


The figure above describes the timing of APB write process. 

The PENABLE and PREADY are handshake signals between APB masters and slaves. When the 
PW DATA is loaded onto the bus, master assert the PENABLE signal, and when the slave asserts the 
PREADY signal, which means the slave is able to accept the data now, the data is wrote into slave. 
When the PENABLE and PREADY signals are high at the same time, the data transfer is completed. 


5.6.4.3 The DJTAG controller 


The DJTAG controller contains control registers of DJTAG and test data generator.The architecture of 
DJTAG controller is shown in figure5-4.The control information can be written into the control registers 
through APB bus. The control information can also be read from control registers through APB bus to 
ARM7. 

The address range of these registers is 0x40340000 to 0x40340006. The details of these registers will 
be discussed in 5.4.5. 
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APB 


bus 


TDI logic 


PWDATA PRDATA 


Control 
registers TAP host ertl 


Figure 5-3 Djtag Controller 


The TAP host ctrl module is the test data generator. It generates certain data patterns according to the 
control information in the control registers. There is a FSM which controls the TAP state flow in TAP 
host controller. 
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Figure 5-4 FSM state flow 


The figure 5-5 shows the FSM state flow in the TAP host controller. 
The TAP control flow can be described as below: 


— 


) 
2) 


the jtag_rnd_en register is set to 1 in order to start the TAP control flow. 


The FSM moves into select-IR-scan state to load the instruction. When the state is in shift-IR 
state, the FSM will stay in this state until all of the instruction data is shifted into the instruction 
register. 


The FSM moves into select-DR-scan state to scan the test data registers. When the state is in 
shift-DR state, if the shifting reaches the max shifting length or the DR length, the state will 
move into exit1-DR state, or it will stay in shift-DR state. 


When the state is in exit1-DR state, if the shifting reaches the DR length, the state will move 
into updata-DR state, or it will move into pause-DR state. 

When the state is in pause-DR state, only pause_recover signal can make the state move out 
of the pause-DR state. Then it will move to shift-DR again. 


The state will move back to test idle state after update-DR state. Then the FSM will wait for 
another jtag_rnd_en signal to execute another instruction. 
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The TAP host controller output the TMS pattern due to the FSM state. 
The TDI output of the DJTAG controller is the test instruction or test data which is due to the FSM state 
and shifted one stage out at rising edge of TCK. 


5.6.4.4 The scan chain 


The JTAG scan chains are test data registers which are put between input/output ports of logic and the 
on-chip logic. They allow system signals flow into and out of system logic without interfere the normal 
logic function. They are connected as a serial chain so that the data can be shifted in and out serially. 
The architecture of a scan chain register cell is displayed in the figure 5-6. 


shiftDR 


pi 


clockDR updataDR 


Figure 5-5 Scan chain 


А boundary scan register cell has four data input and output ports. They are pi, po, si, so. Pi is parallel 
input, po is parallel output, si is serial input and so is serial output. When shiftDR is low and clockDR is 
high, which means the TAP is in capture-DR state, the shifting registers capture the signals on parallel 
inputs. When shiftDR is high and clockDR is high, which means the TAP is in shift-DR state, the 
shifting registers shift the data in shifting registers from si to so. When updateDR is high, which means 
the TAP is in update-DR state, the data in shifting registers are loaded onto the parallel outputs of data 
register chain. 


5.6.4.5 The control registers 


There are control registers that can be configured through APB interface in the system. They are listed 
below. 
Set mode registers 


Address Name Description 


0x402E0110 | djtag mux sel 1: select the sub-system to debug 


0x402E1110 djtag mux sel set 1: Set the certain bit of select signal of sub-system 


0x402E2110 | Djtag mux sel clr 1: Clear the certain bit of select signal of sub-system 


If the address is pointed to djtag_mux_sel register, the data wrote through the APB interface will decide 
which sub-system to choose. If the address is pointed to djtag mux sel set register, the data will set 

the certain sub-system select register. If the address is pointed to djtag mux sel clr, the data will clear 
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the certain sub-system select register. 
The sub-system select registers are listed below. 
Sub-system sel registers 


Name Description Value 

djtag_aon_sel 1: choose the aon sub-system PWDATA[6] 
djtag pub sel 1: choose the pub sub-system PWDATA[5] 
djtag cpí sel 1: choose the cp1 sub-system PWDATA([4] 
djtag cpO sel 1: choose the ср0 sub-system PWDATAJ3] 
djtag_gpu_sel 1: choose the gpu sub-system PWDATA[2] 
djtag mm sel 1: choose the mm sub-system PWDATA|1] 
djtag ap sel 1: choose the ap sub-system PWDATA[O0] 


For example, if the address is 0х402Е0110, the wdata[6] will be wrote into djtag aon sel, the wdata[5] 
will be wrote into djtag pub sel, and so on. 
JTAG control registers 


Address Name Description Value 
0x40340000 (ІН len the instruction register length wrote by 
PWDATA[5:0] 
0x40340004 | DR len the data register length wrote by 
PWDATA[15:0] 
0x40340008 | IR the test instruction wrote by 
PWDATAJ31:0] 
0x4034000C | DR the test data wrote by 


PWDATA[31:0] 


0x40340010 | pause recover | the recover signal from pause-DR state into | wrote by PWDATA[O] 
Exit2-DR state 


0x40340014 | rnd en the start signal of scan sequence turning wrote by PWDATA[0] 
the state into test-logic-reset state 
0x40340018 | upd DR the TDO signal to be read read by PRDATA 


The JTAG control registers decide the data pattern generated by DJTAG controller. 

The IR len register defines the length of test instruction. 

The DR len register defines the length of test data. 

The IR register defines the pattern of test instruction. 

The DR register defines the pattern of test data. 

The pause recover register provides the recover signal of TAP state from pause-DR state into 
Exit2-DR state. 

The rnd en register provides the start signal of one scan sequence round. If the TAP FSM is in IDLE 
state and the rnd en is applied a rising edge, the FSM will turn into test-logic-reset state. 

The ира БН register stores the signals shifted out of the current scan chain. It can be read by the APB 
master through the APB interface. 

Normally, the IR. len should be set 6'd8. The DR len should be set 16432. 
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5.6.5 The JTAG chain select 


There are several JTAG scan chains in each sub-system. For example, there are 4 scan chains in the 
aon sub-system. The scan chains of each sub-system is listed below. 

The jtag chain in the sub-system is selected by the test instruction. The table below shows how the 
instruction selects the scan chain. 


Value of instruction[7:0] Test register chain selected 
0x00 bypass 
0x01 idcode 
0x02 usercode 
0x03-0x07 reserved 
0x08 сһаіп0 
0х09 сһаіп1 
Ox0A chain2 
0x0B chain3 
родив chainX 
Ox1F chain23 


The tables below shows the detailed scan chains in each sub-system. 
5.6.5.1 AP scan chain 


Chain 0 : AP Module Enable Status 


Bit Enable Status 

0 Spi0_eb | spi1_eb | spi2_eb 

1 1150 еб | 161 ер | iis2_eb | 153 eb 

2 12с0 еб | i2c1_ eb | i2c2_eb | І2с3 ер | i2c4_eb 

3 Uart0_eb | uart1_eb | uart2_eb | иан3 eb | uart4_eb 
4 Lvds eb 

5 Nandc eb | папас 2x eb | папас ecc eb 

6 Zipenc eb | zipdec eb 

7 Zipmtx eb 

8 Dispc eb |dispc busy 

9 Gsp eb|dsi eb 

10 Drm eb 

11 Сі, ер | һвіс eb 

12 Dma ер 
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13 Dma_busy 

14 Sdio0_eb 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO eb | Бизтоп1 eb | busmon2 eb 
20 Са? дар ска en 

31:21 Resrved 


Chain 1 : AP Sleep Status 


Bit Sleep Status 

0 Ca7_standbywfil2 

1 |ca7_etmstandbywfx[3:0] 

2 |ca7_standbywfi[3:0] 

3 Mcu_core_sleep 

4 Mcu_sleep_follow_ca7_en 

5 Ca7_dbg_force_sleep 

6 Mmtx_pause_hsic | mmtx_stop_hsic 

7 Mmtx_pause_otg |mmtx stop otg 

8 Mmtx pause піс |ттіх stop піс 

9 Mmtx pause emmc | mmtx stop emmc 

10 Mmtx pause sdio2. |mmtx stop sdio2 

11 Mmtx pause $4ю1 |mmtx stop sdio1 

12 Mmtx pause. sdio0 | mmtx stop sdioO0 

13 Mmtx pause атам |ттіх stop dmaw 

14 Mmtx pause dmar |mmtx stop dmar 

15 Mmtx pause са7 |mmtx stop са7 

16 Mmtx pause ca7 dbg |mmtx stop ca7 ара 
17 Dma act light en 
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18 Mmtx_ligth_stop 

19 Mmtx_deep_stop 

20 Apb_peri_sleep | ap_apb_ sleep 
21 Mcu_light_sleep_en 

22 Mcu_deep_sleep_en 
23 Mcu sys sleep en 

24 Mcu light stop 

25 Mcu deep stop 

26 Mcu sys stop 

27 Ap light sleep req 

28 Ap deep sleep req 
31: 29 Reserved. 

Chain 2 : CA7 Sleep Status 

Bit Sleep Status 

0 Са7 sleep 

1 Mcu deep stop 

2 Ap ahb auto gate en 
3 Mcu sys stop 

4 Ca7 дра force sleep 

5 Ca7 dbg auto gate en 
6 Ca7 core auto gate еп 
7 Са? аро force sleep 

8 Ap apb ckg en 

9 Ap ahb ckg en 

10 Ca7 dbg ckg en 

11 Са? core ска еп 
15:12 Nfigcpu gic[3:0] 

19:16 Nirqcpu gic[3:0] 

20 Ap wakeup nint 

21 Ap макеир пка 
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22 Са? с0 сір 
23 Са? c1 сір 
24 Са? с2 сір 
25 Ca7 сЗ сір 
31: 26 Reserved. 


Chain 3 : AP EMA control 


Bit Control Signal 

1:0 ram emaw ap ram[1:0] 
4:2 ram ema ap ram[2:0] 
5 ram emas ap ram 

7:6 reserved 

10:8 rom ema irom[2:0] 
15:11 reserved 

18:16 ram ema peri ram[2:0] 
19 ram emas peri ram 
23:20 reserved 

25:24 ram emaw disp ram[1:0] 
28:26 ram ema disp ram[2:0] 
29 ram emas disp ram 
31:30 reserved 


5.6.5.2 MM scan chain 


Chain 0 : MM Module Enable Status 


Bit Enable Status 

0 Mm eb 

1 Cphy. сЃа ска еп 
2 Jpg_eb 

3 Isp_eb 

4 Vsp_eb 

5 Dcam_eb 

6 Ccir_eb 

7 Sensor_ckg_en 
31:8 Resrved 
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Bit Control Signal 

1:0 isp_ram_emaw_ctrl[1:0] 
4:2 isp_ram_ema_ctrl[2:0] 

5 isp ram emas си 

7:6 reserved 

9:8 jpg. тат emaw ctrl[1:0] 
12:10 jpg. ram ema ctrl[2:0] 
15:13 isp_rom_ema_ctrl[2:0] 
17:16 dcam_ram_emaw_ctrl[1:0] 
20:18 dcam_ram_ema_ctrl[2:0] 
21 dcam_ram_emas ctrl 
23:22 reserved 

25:24 гер ram emaw. ctri[1:0] 
28:26 гер ram ema ctrl[2:0] 
29 гер гат emas си! 
31:30 reserved 


5.6.5.3 GPU scan chain 


Chain 0 : GPU Module Enable Status 


Bit Enable Status 
0 gpu_eb 
31:1 Resrved 


Chain 1 : GPU EMA control 


Bit Control Signal 

1:0 ram_emaw_ctrl[1:0] 
4:2 ram ema ctrl[2:0] 
5 ram emas ctrl 

31:6 reserved 


5.6.5.4 CPO scan chain 


Chain 0 : CPO ARMO Module Enable Status 


Bit Enable Status 
0 Eic_eb 
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1 Etp eb 

2 Gpio eb 

3 Tmr eb 

4 Syst eb 

5 Sim2 eb 

6 Sim1 eb 

7 ото eb 

8 мада eb 

9 Hffe eb 

10 UartO eb | uart1 eb | uart2 eb 

11 1150 eb | iis1_eb | iis2_eb | і53 ер 
12 BusmonO en | busmon1 еп | busmo2_en 
13 Lzma en 

14 Dma en 

31:15 Resrved 


Chain 1 : DSPO Enable Status 


Bit Enable Status 
0 CIk ecc en 

1 Cx clkrft en 

2 Hft clk cal en 
3 Dsp ulch en 
4 Dsp dlch en 
5 CIk hdec en 
6 Dsp che en 

7 Dsp jda en 

8 Cx clk fir en 
9 Adc clk en td 
10 СК sbit1 en 

11 СК sbiO en 
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12 Clk_gsmcal_en 
13 Clk_qbc_en 

14 Clk_ve_en 

15 Clk_map_en 

16 Clk_Ise_en 

17 Clk_gcorr_en 

18 Dsp_cdc_en 

19 Clk_8psk_en 

20 Dac_clk_en_wtg 
21 Clk_btx_en 

22 Brxd3_on 

23 Brxd_on 

24 Adc_clk_en_wtg 
25 Cx rffe eb 

26 Cx uart1 eb 
27 Cx 150 еб | сх iis1 eb | сх uart4 eb | cx uart5 eb 
28 СК dspapb еп 
29 Clk_dspahb_en 
30 Clk_dspcore_en 
31 Reserved. 
Chain 2 : ARM1 Sleep Status 
Bit Sleep Status 

0 Tmr_eb 

1 Systmr_eb 

2 Wdg_en 

3 Clk_uartO_ arm1 en 
9:4 Wcdma en[5:0] 
31:10 Reserved. 


Chain 3 : DSP1 Sleep Status 
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Bit Sleep Status 

0 Gge_clk_ecc_en 

1 Gge_cx_clkrft_en 

2 Gge rft clk cal en 
3 Gge сік sbi1 en 

4 Gge сік sbiO0 en 

5 Gge clk gsmcal en 
6 Gge clk qbc en 

7 Gge clk ve en 

8 Gge clk map en 

9 Gge ск Бе en 

10 Оде сік gcorr еп 
11 Gge dsp.cdc en 

12 Оде ск 8psk en 
13 dac clk en gge 

14 Gge clk btx en 

15 Gge brxd3 on 

16 Gge brx on 

17 Adc clk en gge 

18 Gge cx uartí eb 
19 Gge-cx 150 eb | gge cx 151 eb | оде cx uart4 eb | оде cx uart5 eb 
20 Gge clk dspapb en 
21 Gge clk dspahb en 
22 Gge clk dspcore en 
31:23 Reserved. 


Chain 4 : Deep Sleep Status 0 


Bit Sleep Status 

0 CpO chip deep sleep 

1 Force deep sleep 
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2 Rft_tmr_autopd_xtl_en 

3 Wakeup хи en 3g td 

4 Stc mr autopd хи en 

5 Wakeup хи en 2g 

6 Frc tmr autopd xtl en 

7 Wakeup xtl en За м 

8 Ср0 wsys. stop 

9 CIk ecc en 

10 CIk qbc en 

11 Gsm pll sleep 

12 CpO dspO stop 

13 Mcu peri stop 

14 Mcu stop 

15 Mcu. sys stop 

16 Mcu deep sleep en 

17 Mcu sys sleep en 

18 Dsp mahb sleep en 

19 Mcumtx sleep ch7 | mcumtx stop ch7 
20 Мситіх sleep ch6 | mcumtx stop ch6 
21 Mcumtx sleep ch5 | mcumtx stop ch5 
22 Mcumtx sleep ch4 | mcumtx stop ch4 
23 Mcumtx. sleep ch3 | mcumtx. stop ch3 
24 Mcumtx sleep ch2 | mcumtx stop ch2 
25 Mcumtx sleep сһ1| mcumtx stop ch1 
26 Mcumtx sleep спо | mcumtx stop сһ0 
27 Arm stop 

28 Arm standby & ARMNIRQ & ARMNFIQ 
29 Mcu core sleep 

31:30 Reserved. 
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Bit Sleep Status 

0 CpO chip light sleep gge 
1 CpO chip light sleep 

2 Wsys К sotp 

3 Оде dsp It stop 

4 бер It stop 

5 Mcu It stop 

6 Mcu light sleep en 

7 CpO chip deep sleep gge 
8 Force gge deep sleep 

9 Gge сік есс еп 

10 Gge clk qbc en 

11 Gge gsm pll sleep 

12 Gge dsp stop 

13 Gge dsp mahb sleep en 
14 Ahb vcpí deep stop 

15 Ahb vcpí stop 

16 Mcu gge stop 

17 Міх gge stop 

18 Mcu deep sleep 

19 Mcu sys sleep 

20 СК apb еп 

21 Мси ска еп 

22 Ahb_ckg_en 

23 Clk тситрс еп 

24 Arm ска en 

31:25 Reserved. 
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Bit Control Signal 

2:0 armO а! mem ema ctri[2:0] 
4:3 armO all mem emaw ctrl[1:0] 
5 armO all mem emas си 

7:6 reserved 

10:8 агт1 а! mem ema ctri[2:0] 
12:11 arm1_all_mem_emaw_ctrl[1:0] 
13 arm1_all_mem_emas_ctrl 
15:14 reserved 

18:16 dspO all mem_ema_ctrl[2:0] 
20:19 dspO all mem emaw ctrl[1:0] 
21 dspO а! mem emas си 
23:22 dspO shram emaw ctri[1:0] 
26:24 dspí all mem ema ctr![2:0] 
28:27 dspí а! mem emaw ctrl[1:0] 
29 dspí all mem emas си 
31:30 dspí shram етау ctrl[1:0] 


Chain 8-15 : CPO ARMO AHB monitor 0-7 
Chain 16-23 : CPO ARM1 AHB monitor 0-7 


Bit Signals 

3:0 cmd cnt[3:0] 

11:4 haddr_chn_d[7:0] 

14:12 hburst_chn_d[2:0] 

17:15 hsize_chn_d[2:0] 

18 hwrite. chn d 

19 hready d 

31:20 reserved 
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Chain 0 : CP1 EMA control 0 

Bit Control Signal 

1:0 comwrap ram emaw ctrl[1:0] 
4:2 comwrap ram ema ctr![2:0] 
5 comwrap ram emas ctrl 
8:6 comwrap ram ema ctr![2:0] 
23:9 reserved 

25:24 peri ram emaw ctrl[1:0] 
28:26 peri тат ema ctrl[2:0] 

29 peri ram emas сіті 

31:30 reserved 

Chain 1 : CP1 EMA control 1 

Bit Control Signal 

7:0 reserved 

9:8 cortex ram emaw ctrl[1:0] 
12:10 cortex ram ema ctri[2:0] 
15:13 reserved 

17:16 tlb ram emaw. ctri[1:0] 
20:18 tlb ram ema ctrl[2:0] 

21 tlb ram emas си 

23:22 reserved 

25:24 12m ram emaw ctrl[1:0] 
28:26 12m ram ema ctrl![2:0] 
31:29 reserved 

Chain 2 : CP1 EMA control 2 

Bit Control Signal 

1:0 сеуа!1 ram emaw ctrl[1:0] 
4:2 сеуа! ram ema ctrl[2:0] 
7:5 Ite rom ema ctri[2:0] 

9:8 dsp ram emaw ctrl[1:0] 
12:10 dsp ram ema ctr![2:0] 
15:13 reserved 

17:16 Ite ram emaw си p[1:0] 
20:18 Ite ram ema си! p[2:0] 

21 Ite ram emas ctr! p 

23:22 reserved 

25:24 Ite ram emaw с rft[1:0] 
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28:26 Ite ram ema си! rft[2:0] 
29 Ite ram emas ctrl rft 
31:30 reserved 


Chain 3 : CP1 Sleep Statue 


Bit Sleep Status 

0 Са5 etmstandbywfx 
1 Cab І2сіКсіорреа 

2 Cab standbywfi 

3 Arm sleep 

4 Dma sleep 

5 Mcu sleep req 

6 Ahb mtx stop 

7 Peri stop 

8 Apb. peri sleep 

9 Apb peri all disable 
10 Mcu light stop 

11 Mcu deep stop 

12 Mcu sys stop 

15:13 Resrved 

16 Clk_cortex_apb_en 
17 CIk cortex ahb en 
18 Cab дра сік en 

19 Cab соге ска en 
20 Ept en 

21 Hffe eb 

22 153 eb 

23 152 eb 

24 lis eb 

25 150 en 

26 Sim2 eb 
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27 Sim1_eb 
28 біт0 ер 
29 Оагі1 eb 
30 UartO eb 
31 Resrved 


Chain 4 : CP1 Bus Statue 


Bit Bus Status 

0 Lcpx active cd s1 cabmtx 
1 Lcpx active cd 50 cabmtx 
2 Lcpx active cd m1. са5тіх 
3 Lcpx active cd т0 са5тіх 
4 Lcpx active cd sO lcp2cpO 
5 Lcpx active cd 50 Іср2рир 
6 Lcpx active cd 50 lcp2lte 
7 Mtx_s6_hready 

8 Mtx_s5_hready 

9 Mtx_s4_hready 

10 Mtx_s3_hready 

11 Mtx_s2_hready 

12 Mtx_s1_hready 

13 Міх 50 hready 

14 Tft_mst_hreadyout 

15 Ppp1_mst_hreadyout 

16 Ррр0 mst hreadyout 

17 сесі mst hreadyout 

18 ѕес0 mst hreadyout 

19 dmaw mst hreadyout 

20 dmar mst hreadyout 

21 Ca52dev_mst_hreadyout 
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31:22 Reserved. 

Chain 5 : Sleep Statue0 

Bit Sleep Status 

0 Dsp light stop 

1 Dsp deep stop 
2 Ldspx stop 

3 Reserved. 

4 Laccx stop 

5 Reserved. 

6 Reserved. 

7 Dma busy 

8 бер core -stop 

9 Dsp. core sleep 
19:10 Reserved. 

20 CIk dsp en 

21 Ск dspapb en 
22 Ск dspahb en 
23 СК dspmtx еп 
24 СК dspcore en 
25 Bus stop 

27:26 Reserved. 

28 Dsp sys stop 
29 Dsp deep sleep 
30 Dsp sys sleep 
31 All master sleep 
Chain 6 : Sleep Statue1 

Bit Sleep Status 
21:0 Reserved. 

22 Laccx-cd ulmac sleep 
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23 Laccx_cd_ulmac_stop 
24 Laccx_cd_emc_sleep 
25 Laccx_cd_emc_stop 
26 Laccx_cd_dlich_sleep 
27 Laccx cd dich stop 
28 Laccx dlch all disable 
29 Laccx mst all disable 
31:30 Reserved 


Chain 7 : LDSP CLK Status 


Bit CLK Status 

0 Lte rft autopd xtl en 
1 Ldsp wakeup xtl en 

2 Ldsp deep slp ctrl 

3 Lte rft clk en 

4 Lcp deep sleep 

5 Cp1 sys wakeup lock 
6 Pd Ќе дер сат en 

7 Mcu force deep sleep 
8 Dsp light stop 

9 Dsp deep stop 

10 CIk Ite spi en 

11 СК rtc en 

12 CIk cal en 

13 Ск ќе ana 1x en 

14 Ск Ite апа 2x en 

15 СК -cxtmr2 en 

16 СК схт en 

17 СК cxtmrO еп 

18 СК ratem еп 
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19 Hsdl clken 

20 СК ulch pub en 
21 Ск dich pub еп 
22 Ск dspapb еп 
23 Clk_dspahb_en 
24 Clk_dspcore_en 
31:25 Reserved. 


ChainO : PUB sleep status 


Bit Sleep Stagus 

0 cgm busy dmc pub ctl 
1 ddr phy ret en dfi раск 
3:2 reserved 

4 ddr pubí auto gate en 
5 ddr рибі ер 

31:6 reserved 


Chain 1 : PUB EMA control 


Bit Control Signal 

2:0 wdataram ema ctrl[2:0] 
3 wdataram emas ctrl 
7:4 reserved 

10:8 rdataram_ema_ctrl[2:0] 
11 rdataram emas ctrl 
31:12 reserved 

5.6.5.6 AON scan chain 


Chain 0 : AON EMA control 


Bit Control Signal 

1:0 ram emaw. aon ram[1:0] 

4:2 ram ema aon ram[2:0] 

7:5 reserved 

9:8 ram emaw ram7 ram[1:0] 

12:10 ram ema arm7 ram[2:0] 

13 ram emas гат7 ram 

31:14 reserved 
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Bit Control Signal 
7:0 reserved 

8 aw hdshk pend 
9 w hdshk pend 
10 b hdshk pend 
11 ar hdshk pend 
12 r hdshk pend 
31:13 reserved 


Chain 2 : GPU AXI rchn monitor 


Bit Control Signal 

6:0 rchn pend id rec uO[6:0] 
7 rchn pend иб 

14:8 rchn репа id rec и1[6:0] 
15 rchn pend и1 

22:16 rchn pend id rec u2[6:0] 
23 rchn pend u2 

30:24 rchn pend id rec u3[6:0] 
31 rchn pend u3 


Chain 3 : GPU АХ! wchn monitor 


Bit Control Signal 

6:0 wchn pend id rec uO[6:0] 

7 wchn pend uO 

14:8 wchn pend id rec ul1 [6:0] 

15 wchn pend и1 

22:16 wchn pend іа rec u2[6:0] 

23 wchn pend u2 

30:24 wchn pend id rec u3[6:0] 

31 wchn. pend u3 

5.6.6 The debug flow 
1) Configure the sub-system select registers. 
2) Configure the test instruction length, test data length, test instruction, test data. 
3) Provide the rnd en signal to start the scan sequence. 
4) Provide the pause recover signal to recover from the pause-DR state if needed. 
5) Read the ира DR register to get the test data shifted out of the scan chain. 

V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 175 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM 


5.6.7 


5.6.7.1 


DJTAG Chain Bit Map 


AP DJTAG 


Chain 0 : AP Module Enable Status 


SC9820A Device Specification 


Bit Enable Status 

0 Spi0_eb | врі1 ер | spi2_eb 

1 1150 еб | iis1_eb | iis2_eb | і53 ер 

2 12с0 еб | і2с1 еб | і2с2 ер | i2c3_eb | І2с4 eb 
3 Uart0_eb | uart1_eb | uart2_eb | иан3 eb | uart4_eb 
4 Lvds_eb 

5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 
6 Zipenc eb | zipdec eb 

7 Zipmtx eb 

8 Dispc. eb | dispc busy 

9 Gsp eb|dsi eb 

10 Drm eb 

11 Ою, ер | һвіс ер 

12 Dma eb 

13 Dma busy 

14 Ѕаіоо eb 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO eb | busmon1 eb |busmon2 eb 
20 Са? дар ска еп 

31:21 Resrved 


Chain 1 : AP Sleep Status 


Bit 


Sleep Status 
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0 Ca7_standbywfil2 

1 |ca7_etmstandbywfx[3:0] 

2 |ca7_standbywfi[3:0] 

3 Mcu_core_sleep 

4 Mcu_sleep_follow_ca7_en 

5 Ca7_dbg_force_sleep 

6 Mmtx_pause_hsic | mmtx_stop_hsic 

7 Mmtx_pause_otg | mmtx stop otg 

8 Mmtx pause піс |mmtx stop піс 

9 Mmtx pause emmc | mmtx stop emmc 
10 Mmtx pause sdio2 | ттіх stop sdio2 
11 Mmtx pause. sdio1 |mmtx stop sdio1 
12 Mmtx pause 5400 | mmtx stop sdioO0 
13 Mmtx pause dmaw |mmtx stop dmaw 
14 Mmtx pause dmar |mmtx stop dmar 
15 Mmtx pause са? |ттіх stop са7 

16 Mmtx pause са7 дра |mmtx stop ca7 ара 
17 Dma act light en 

18 Mmtx ligth stop 

19 Mmtx deep stop 

20 Apb peri sleep| ap apb sleep 

21 Mcu light sleep en 

22 Mcu deep sleep en 

23 Mcu sys sleep en 

24 Mcu light. stop 

25 Mcu deep stop 

26 Mcu sys stop 

27 Ap light sleep req 

28 Ap deep sleep req 
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31: 29 


Reserved. 


Chain 2 : CA7 Sleep Status 


Bit Sleep Status 

0 Ca7_sleep 

1 Mcu_deep_stop 

2 Ap_ahb_auto_gate_en 
3 Mcu_sys_stop 

4 Ca7_dbg_force_sleep 
5 Ca7_dbg_auto_gate_en 
6 Ca7_core_auto_gate_en 
7 Ca7_dbg_force_sleep 
8 Ар apb. ска еп 

9 Ар ahb ckg en 

10 Са? дра ска en 

11 Ca7 core ска еп 
15:12 Nfigcpu gic[3:0] 

19:16 Nirqcpu_gic[3:0] 

20 Ap_wakeup_nint 

21 Ар wakeup пка 

22 Са? с0 сір 

23 Са7 c1 сір 

24 Ca7 c2 сір 

25 Ca7 сЗ сір 

31: 26 Reserved. 

5.6.7.2 MM DJTAG 


Chain 0 : MM Module Enable Status 


Bit Enable Status 
0 Mm_eb 
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Cphy_cfg_ckg_en 


2 Jpg_eb 

3 Isp_eb 

4 Vsp_eb 

5 Dcam_eb 

6 Ccir_eb 

7 Sensor_ckg_en 
31:8 Resrved 
5.6.7.3 GPU DJTAG 


Chain 0 : GPU Module Enable Status 


Bit Enable Status 
0 gpu_eb 

31:1 Resrved 
5.6.7.4 AP DJTAG 


Chain 0 : AP Module Enable Status 


Bit Enable Status 

0 Spi0_eb | spi1_eb | spi2_eb 

1 lisO_eb | iis1_eb | iis2_eb | 163 eb 

2 12с0 ер | i2c1_eb | i2c2_eb | i2c3_eb | i2c4_eb 

3 UartO eb | uart1 eb | uart2 eb | uart3 eb | uart4_eb 
4 Lvds eb 

5 Nandc eb|nandc 2x eb | nandc ecc ер 

6 Zipenc eb | zipdec eb 

7 Zipmtx_ eb 

8 Dispc_eb | dispc_busy 

9 Gsp_eb | dsi_eb 

10 Drm_eb 
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11 Otg_eb | hsic_eb 
12 Dma_eb 

13 Dma_busy 

14 Sdio0_eb 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO eb | busmoní eb | busmon2 eb 
20 Са? дар ска en 
31:21 Resrved 


5.6.7.5 CPO DJTAG 


Chain 0 : СРО ARMO Module Enable Status 


Bit Enable Status 

0 Eic_eb 

1 Etp_eb 

2 Gpio_eb 

3 Tmr_eb 

4 Syst_eb 

5 Sim2_eb 

6 Sim1_eb 

7 Sim0_eb 

8 Wdg_eb 

9 Rffe_eb 

10 UartO. eb | uart1_eb | uart2_eb 

11 1150 еб | iis1_eb | iis2_eb | 153 eb 

12 Визтоп0_еп | busmon1_en | busmo2 en 
13 Lzma_en 

V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 180 of 1504 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


(GR SPREADTRUM 


SC9820A Device Specification 


14 


Dma_en 


31:15 


Resrved 


Chain 1 : DSPO Enable Status 


0 Tmr eb 

0 CIk ecc en 

1 Cx clkrft en 

2 Hft clk cal en 
3 Dsp ulch en 

4 Dsp dlch en 

5 CIk hdec en 

6 Dsp che en 

7 Dsp jda en 

8 Сх ск fir en 

9 Adc clk en td 
10 СК $011 en 

11 СК sbiO en 

12 Clk_gsmcal_en 
13 Clk_qbc_en 

14 Clk_ve_en 

15 Clk_map_en 

16 Clk_lse_en 

17 Clk_gcorr_en 

18 Dsp cdc en 

19 Ск 8psk en 

20 Dac clk en wtg 
21 CIk btx en 

22 Brxd3 on 

23 Brxd on 

24 Adc clk en wtg 
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25 Cx_rffe_eb 

26 Cx uart1 eb 

27 Cx iis0 еб | сх iis1 ер | сх uart4 ер | сх uart5 eb 
28 Ск dspapb en 

29 Ск dspahb en 

30 СК dspcore en 

31 Reserved. 


Chain 2 : ARM1 Sleep Status 


Bit Sleep Status 

0 Tmr_eb 

1 Systmr_eb 

2 Wdg_en 

3 Clk_uart0. arm1 en 
9:4 \М/сата_еп[5:0] 
31:10 Reserved. 


Chain З : DSP1 Sleep Status 


Bit Sleep Status 

0 Gge_clk_ecc_en 

1 Gge cx clkrft en 

2 Gge rft clk cal en 
3 Gge сік 501 en 

4 Оде сік 500 en 

5 Gge clk gsmcal en 
6 Gge clk qbc en 

7 Оде сік уе еп 

8 Оде ск тар en 

9 Оде сік Ilse en 

10 Gge_clk_gcorr_en 
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Gge_dsp_cdc_en 


12 Gge_clk_8psk_en 

13 dac_clk_en_gge 

14 Gge_clk_btx_en 

15 Gge_brxd3_on 

16 Gge_brx_on 

17 Adc clk en gge 

18 Gge cx uart1 eb 

19 Gge-cx iis0 eb | gge cx iis1 eb|gge cx uart4 eb|gge cx uartb eb 
20 Gge clk dspapb en 
21 Gge clk dspahb en 
22 Gge clk dspcore en 
31:23 Reserved. 


Chain 4 : Deep Sleep Status 0 


Bit Sleep Status 

0 CpO chip deep sleep 
1 Force deep sleep 

2 Hft tmr autopd xtl en 
3 Wakeup xtl en 3g td 
4 Stc mr autopd xtl en 
5 Wakeup хи! en 20 

6 Frc tmr. autopd xtl en 
7 Wakeup xtl еп За м 
8 CpO wsys. stop 

9 CIk ecc en 

10 Сік арс en 

11 Gsm_pll_sleep 

12 Ср0 dspO stop 

13 Mcu peri stop 
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14 Mcu_stop 

15 Mcu_sys_ stop 

16 Mcu_deep_sleep_en 

17 Mcu_sys_sleep_en 

18 Dsp_mahb_sleep_en 

19 Mcumtx_sleep_ch7 | mcumtx_stop_ch7 
20 Mcumtx_sleep_ch6 | mcumtx_stop_ch6 
21 Mcumtx sleep ch5 | mcumtx stop ch5 
22 Mcumtx sleep ch4 | mcumtx stop ch4 
23 Mcumtx sleep ch3 | mcumtx stop ch3 
24 Mcumtx sleep ch2 | mcumtx stop ch2 
25 Mcumtx sleep ch1 | mcumtx stop ch1 
26 Mcumtx sleep сһ0 | mcumtx stop сһ0 
27 Arm stop 

28 Arm standby & ARMNIRQ & ARMNFIQ 
29 Mcu core sleep 

31:30 Reserved. 


Chain 5 : Deep Sleep Status 1 


Bit Sleep Status 

0 CpO chip light sleep gge 
1 CpO chip light sleep 

2 Wsys lt sotp 

3 Gge dsp It stop 

4 Оер It stop 

5 Mcu It stop 

6 Мси light sleep en 

7 CpO chip deep sleep gge 
8 Force gge deep sleep 

9 Gge clk ecc en 
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10 Gge_clk_qbc_en 

11 Gge_gsm_pll_sleep 
12 Gge_dsp_stop 

13 Gge_dsp_mahb_sleep_en 
14 Ahb_vcp1_deep_stop 
15 Апр vcpí stop 

16 Mcu gge stop 

17 Міх gge stop 

18 Mcu deep sleep 

19 Mcu sys sleep 

20 СК apb еп 

21 Мси ска еп 

22 Ahb ска en 

23 СК mcumtx еп 

24 Arm ска en 

31:25 Reserved. 

Chain 6 : CPO EMA Control 
5.6.7.6 CP1 DJTAG 

Chain 0 : CP1 EMA Control 0 
Chain 1 : CP1 EMA Control 1 
Chain 2 : CP1 EMA Control 2 
Chain 3 : CP1 Sleep Statue 

Bit Sleep Status 

0 Ca5_etmstandbywfx 
1 Cab І2сіКсіорреа 

2 Cab standbywfi 

3 Arm. sleep 

4 Dma sleep 

5 Mcu sleep req 
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6 Ahb_mtx_stop 

7 Peri_stop 

8 Apb_peri_sleep 

9 Apb_peri_all_disable 
10 Mcu_light_stop 

11 Mcu deep stop 

12 Mcu sys stop 
15:13 Resrved 

16 Clk_cortex_apb_en 
17 Clk_cortex_ahb_en 
18 Ca5_dbg_clk_en 
19 Ca5_core_ckg_en 
20 Ept_en 

21 Rffe_eb 

22 153 ер 

23 lis2_eb 

24 lis eb 

25 150 en 

26 Sim2 eb 

27 Sim1 eb 

28 Ѕіто eb 

29 Uart1 eb 

30 UartO. eb 

31 Resrved 


Chain 4 : CP1 Bus Statue 


Bit Bus Status 

0 Lcpx active cd 51 cabmtx 

1 Lcpx active cd 50 cabmtx 

2 Lcpx active cd m1 са5тіх 
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3 Lcpx active cd т0 са5тіх 
4 Lcpx active cd sO lcp2cpO 
5 Lcpx active cd 50 Іср2рир 
6 Lcpx active cd 50 lcp2lte 
7 Mtx_s6_hready 

8 Mtx_s5_hready 

9 Mtx_s4_hready 

10 Mtx_s3_hready 

11 Mtx_s2_hready 

12 Mtx_s1_hready 

13 Mtx_sO_hready 

14 Tft_mst_hreadyout 

15 Pppí mst hreadyout 

16 PppO mst hreadyout 

17 сесі mst hreadyout 

18 вес0 mst hreadyout 

19 dmaw mst hreadyout 

20 dmar mst hreadyout 

21 Ca52dev_mst_hreadyout 
31:22 Reserved. 


Chain 5 : Sleep StatueO 


Bit Sleep Status 

0 Dsp light stop 

1 Dsp deep stop 

2 Ldspx stop 

3 Reserved. 

4 Laccx stop 

5 Reserved. 

6 Reserved. 
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7 Dma_busy 

8 Dsp_core_stop 

9 Dsp_core_sleep 
19:10 Reserved. 

20 Clk_dsp_en 

21 Clk_dspapb_en 
22 Clk_dspahb_en 
23 Clk_dspmtx_en 
24 Clk_dspcore_en 
25 Bus_stop 

27:26 Reserved. 

28 Dsp_sys_stop 
29 Dsp deep sleep 
30 Dsp sys sleep 
31 All master sleep 


Chain 6 : Sleep Statue1 


Bit Sleep Status 

21:0 Reserved. 

22 Laccx-cd ulmac. sleep 
23 Laccx cd ulmac stop 
24 Laccx cd emc sleep 
25 Laccx cd emc stop 
26 Laccx cd dich sleep 
27 Laccx cd dlch. stop 
28 Laccx dlch all disable 
29 Laccx mst all disable 
31:30 Reserved 


Chain 7 : LDSP CLK Status 
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Bit CLK Status 

0 Lte_rft_autopd_xtl_en 
1 Ldsp wakeup xtl en 
2 Ldsp deep slp ctrl 
3 Lte rft clk en 

4 Lcp deep sleep 

5 Cp1 sys wakeup lock 
6 Pd ќе dsp соат en 
7 Mcu force deep sleep 
8 Dsp light stop 

9 Dsp deep stop 

10 CIk Ite spi en 

11 CIk rtc en 

12 СК cal en 

13 СІК ќе ana 1x en 
14 Сік ќе ana 2x en 
15 СК cxtmr2 еп 

16 СК схт en 

17 СК cxtmrO en 

18 CIk ratem en 

19 Hsdl clken 

20 СК Шсһ pub еп 

21 CIk dich. pub en 

22 СК dspapb en 

23 Ск dspahb еп 

24 СК dspcore en 
31:25 Reserved. 
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6 AP Subsystem 


6.1 Processor 


CHIP contains quad Cortex A7, with 32kB L1 cache for data and program and also with 512KB L2 
cache. 


6.2 AP Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 6-1 AP memory address map after reset 


Base Addr Addr Range Addr Map Description 
0x0000 0000 0x0000 0000 - 0x0000 FFFF Internal On Chip RAM Space (8KB Avaliable) 


0x0100 0000 ~ OxOFFF FFFF CoreSight STM 


0x1000 0000 0x1000 0000 ~ 0x103F_FFFF CoreSight Components (4MB) 
0x1200 0000 ~ 0x1200 1FFF Cortex A7 Peripheral Components (8KB) 


0x2000 0000 Function Test Vector 


[лї ани БЕНИ 
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| 0х2160 0000 ~ 0х217- ЕЕЕ —  [|Resvd C Cd 
0x2180 0000 ~ 0x218F_FFFF 

| 0х2190 0000 ~ Ox2FFF_FFFF | везем | 
0x3000. 0000 

| 0х3003 0000 ~ 0х3003 FFFF “А, |Resevd eC 

PUB AXI BUSMON! (64KB) 

PUB AXI BUSMON4 (64KB) 

PUB AXI BUSMON7 (64KB) 

ОХОО 0000 ~ оығғғғ |“ | — — — — | 
0х4000 0000 

AON System Timer - FRT (64KB) 

| 0х4009 0000-Ox401F FFFF — — Cd 

AP Timer2 (64KB) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 191 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9820A Device Specification 


——————— 
04042 0000 ~ Ox4FFE_FFFF ЕТТТ. тс eee UO о = 
0х5000_0000 
0х6000_0000 
| 0x6030_0000 ~ 0x607F_FFFE_ > [too _ | 
| 0Х60Е0 0000 -Ox6FFF FFFF Џо | 
RUE 
Fof7120 0000 -QxzI2P FFFE | Reseved Cd 


О а 
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Base Addr Addr Range Addr Map Description 
0xE000_0000 0хЕ000 0000 ~ ОХЕЕЕЕ ЕЕЕЕ External Memory Space (256 MB) 


0хҒ000 0000 OxF000 0000 ~ OxFFDF_FFFF External Memory Space (254 MB) 
ОХЕРЕО 0000 ~ OxFFFE_FFFF 


ОХЕЕЕЕ 0000 ~ ОХЕЕЕЕ ЕЕЕЕ Internal On Chip ROM Space (32KB) 


6.3 Internal Memory Controller 


Base Addr Range Addr Map Description 
0x0000_0000 ~ 0x0000_FFFF Internal On Chip RAM Space (8KB Avaliable) 


0x5000_0000 ~ 0x5000_FFFF Share RAM with CPs (64КВ - Protected); 
0x5080_0000 ~ 0x5080_FFFF Share RAM with ARM7 (32KB - Protected); 
ОХЕЕЕЕ 0000 ~ ОХЕЕЕЕ FFFF Internal On Chip ROM Space (32KB) 


6.3.1 Internal RAM Controller 


8K Byte dedicated RAM is available for AP system. In Public system, another 72K byte RAM would be 
shared between AP and CPs. In CPs views, the IRAM space would be separated into two parts, in 
front 18K bytes, AP would protect and prevent CPs write operation with unit of 2KB. And also, AP 
would remap boot address 0х0000 0000 of each CPs to any specific 2KB. 

In last 34KB, AP and all CPs would have read/write operation without any limitation. 


AP CPO(TGDSP) CP1(CA5) CP1(LDSP) Notes 
0x0000 0000“. NA NA NA CA7 boot(8k) 
0х0000 1ҒҒ 

0Х5000 0000“: 0x2000_0000~ NA CPO(4k) 
0x5000 Offf 0x2000 Offf 

0Х5000 1000^ NA 0x0000_0000~ 0x2000_0000~ СА5 boot(4k) 
0x5000 Offf 0x0000 Offf 0х2000 Offf 

0X5000_2000~ 0x2000_1000~ 0x0000_1000~ 0x2000_1000~ All share 48k 
0x5000_Dfff 0x2000_cfff 0x0000_cfff 0x2000_cfff 

0x5000_e000~ 0x2000_d000~ 0x0000_d000~ 0x2000_d000~ CA5 LDSP 
0x5001 07ff 0х2000. f7ff 0x0000 f7ff 0x2000 f7ff SHARE (10K) 
0x5001 0800“. 0x2000_f800~ 0x0000_f800~ 0x2000_f800~ CA5 TGDSP 
0х5001 1fff 0x2001 Offf 0х0001 ОНҒ 0x2001 Offf SHARE (6K) 


6.3.2 Internal ROM Controller 


The MCU internal ROM has 32K bytes. Part of the ROM is for boot/download purposes and others are 


for RTOS, multimedia application and other functions. 
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E OxFFFF 0000 


32Kbyte 


E 


AP On-chip ROM 


6.4 External Memory Controller 


Base Addr Range Addr Map Description 


0x3000 0000 - 0x3000 FFFF LPDDR2 Controller (64KB) 
0x3001_0000 ~ 0x3001_FFFF LPDDR2 PHY PUBL (64КВ) 


Please refer to : дмс ddr umctl2 databook.docx 
SC9820A DDR multiPHY Pubm2 Registers.doc 


6.5 Nand Flash Controller 


Base Addr Range Addr Map Description 
0х20С0 0000 ~ Ох20СЕ ЕЕЕЕ NFC Control Register 


6.5.1 Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the read/write 
interactions between the specific RAM and the external NAND flash memory unit. It used 
micro-instruction to implement all the NAND command. To speed up the throughput of data read or 
write, three buffers (ping buffer, pong buffer and spare buffer) are co-worked to wrap the RAM data 
movement and ECC en-decoding process, also the repeat function will enhance this effect. To 
flexible, software can implement the same process by decomposing the auto mode to individual 
manual mode, e.g. only master RAM movement, only NAND read/write operation and only ECC 
en-decoding. 

This controller support the NAND flash with x8 and x16 bus width, with page size of 512 Bytes / 2K 
Byte / 4K Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density of no limited, with address cycle 
of 3/4/5 or more. 

Moreover, and internal hardware ECC encoder and decoder are provided to accelerate the data 
throughput. 

To improve the data throughput, it support the ONFI3.0 and toggle interface, also, the SPI Nand 
interface is supported. 
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6.5.2 Features 


e Compatible to ONFI V3.0 

e Compatible to Toggle2.0 

e Compatible to SPI Nand interface 

e Support bus width of 8 / 16 bits 

e Support page size of 512 / 2k / 4k / 8k / 16k / 32k 

e Support address cycle of 3/4 / 5 or more 

e Support папа density of no limited 

e Support sequential read or write at most 256 pages at once 
e Support hardware ECC encoder and decoder 

e Support ECC protect both main part and spare part 

e Support ECC of 1/2/4/8/12/16/24/40/60 bits with main info length at most 1k Bytes 
e Support Randomizer 4 polynomials or 1 polynomials 

e Support Randomizer polynomials coefficient configurable 


e Support Randomizer polynomials depth configurable from 3 ^ 32 
6.5.3 Signal Description 
6.5.3.1 Interface Signals 


Table 6-2 Signals List 


[инте vo ман [Description — — — 
AHB Stave Signals | | јавив — _ 
Гана Mast Signals | | [Serdar AHB Master sora — 
[RAM Ping Signals | | [Ойун — 
[RAM Pong Sianas — | |__| Capaoly oriz Byes — 


RAM Spare Signals Capacity of 2k Bytes 


System Interface 


СК nandc NANDC clock Sra 


Ptest icg mode Lam CR NANDC clock gate test mode select 
Ptest sacn mode Lo NANDC scan test mode select 


Int req nandc NANDC interrupt signal 
PAD interface 


Pad_out_nandc_wpn NandFlash write protect (active low) 


Pad_out_nandc_cen CNN LC NandFlash chip enable. (active low) (2 CS) 
Pad out nandc ale [o |1 |NandFlash address latch (active high) 
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ие — [io [wom [Description | 
Рай out nando cle |o |1 | NangFlash command аст (гіме high) | 
[Pad out nande ren [О |1 [NandFashreaienabe(acivelow) | 
Рай out nande wen јо |17 | NaneFlash write enable active low) | 
[Pai out nande data [О [16 ката | 
[Pad im mando data — [| [16 каат | 


[0 : ЕЕ enable — — | 
Ке < БЕНЕН 


Snfc_phy_xxx 


6.5.3.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply functions are as 
following: 


[отш р ens [ми өте | 
wor 
Град cen јет [себ [сео [ | 
p cepi] — [cm [сей — [em [| _ 
йе” [ов 
рай ale [ае se |ав [ok smp k | өтте 47 | 
раймеп [went [ok — [wn o 
[pd rn [е [win [et  |- [еттек | 
рай oaao јама [сай ја | | 
[pad ааа [даап] јама dua] [SiS 
[pad damp] — [dae] јама ја |  |- | 
[psi ааа јама јама [ва | | 
[pad data] | datal6) јав [deaf] ое | | 
Град dag] [ааа [сео је | — |- | 
Град daa] јама [сез [сз | 
[pa баай ја |. [rene |. [етте | 
pad баа} [даай [в [ds | Тетте 91] 
ааа [апд — [жо [sd 
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мај аа 
рай баа} јама | |- [сй] Гета | 


pad data[15] cata 5 |- | 
[pad ibn (о (|і — |rn [о [еттсста | 


6.5.4 Function Description 


The NANDC application is as below. 


SDR NEC 
C) E ==> е 
Buffer 
1117 2I m ~~ 
Bus МЕС I/F 


Figure 6-1NANDC Block Diagram 


a 


The NANDC can read or write external Nand Flash Memory, it supports up to 2 devices. 

When read, NANDC gets data from external NandFlash Memory and saves it to internal memory, then 
transferred to specified RAM address; when write, NANDC transferred RAM data through AHB Master 
to internal buffer, and then to send them to external Nand Flash memory. 


6.5.4.1 Function Abstract 


The NANDC controller including a main Nand FSM generating the read write sequence that meet 
Nand Flash interface, a read / write FSM pre-paring and post-paring the need Nand Flash data, a 
memory control unit that switch the buffer read / write clock domain between AHB clock and NANDC 
clock, an ECC unit that encoding or decoding, an AHB master unit that transferring data to or from 
specified RAM address, and some control logics. The NANDC internal block diagram is as following: 
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Ping(A) / 
Pong (B)/ NAND 
Spar (C) Ес FLASH 


Buffer 


AHB 
Master 


Controller 


AHÉ Bus » 


Figure 6-2NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — B — C buffer. 
6.5.4.2 Nand FSM 


This FSM is used to generate the read and write sequence that meet Nand Flash requirement. It 
including two individual FSM (МАМОС CURT & SUB. CURT), they are co-worked to generate the 
timing. 

The NANDC CURT is just the interpretation of the instruction batch; the SUB CURT is the detail 
disassembly of the МАМОС CURT. The following will explain the relationship of different SUB CURT 
with different instruction NANDC СОАТ. 


SUB. ACS SUB RWL SUB ACE 


МЕС ICMD / NFC_ADDR 


SUB RWS | SUB RWL | SUB КУН | SUB RWE 


NFC IDST 
SUB. SUB WAIT SUB |SUB |SUB | | SUB | 508 | SUB_ | SUB_ |SUB |SUB |SUB | | SUB | SUB_ | SUB_ | SUB_ 
RWS m STR | RWL | RWH RWL | RWH | END | WAT | STR | RWL | RWH RWL | RWH | END | RWE 


МЕС MRDT / МЕС МҰРТ / NFC_SRDT / NFC_SWDT 


The SUB ACS/ SUB АСЕ / SUB RWS/ SUB RWE are used to delay for some time to meet 
NandFlash requirement. 

The SUB RWL is used to active the REN or WEN signal 

The SUB RWH is used to de-active the REN or WEN signal. 

The SUB WAIT is used to wait for the writing data to be prepared or read data to be transferred to 
RAM. 

The SUB STR / SUB END is used to flexible the control signal. 

The SUB CURT are not participate in some other instruction, like INOP, WRBO, WRB1, DONE and 
CSEN. 
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6.5.4.3 Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from AHB master to 
NandFlash to write, or transferred NandFlash data to AHB master to RAM, even during which do the 
ECC encoding or decoding. These FSM wrapped the NandFlash read/write, AHB master transferring 
data, and ECC operation, even added repeat function to improve the data throughput. 

They are worked at the same time with the Nand FSM, also. can be say be driven by the Nand FSM. 
The Read function is transferring NandFlash data to RAM through Buffer. 


E Buffer du NandFlash 


The read FSM is as following: 


Figure 6-3 Read FSM 


This FSM compatible for both page size 512 Bytes and bigger than 1K Bytes (2k / 4k / 8k...). 

IDLE: When the read command is coming, the state entered to JUDG state, 

JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then 
entered to JUG M state, else if spare area are apart to the main area, then entered to JUG_C state. 
JUGC: if the spare buffer is ІШІ, then entered to WAT C to transfer it, else go to ВСУ C to received 
data. 

WAT C: май for the Nand FSM of МАМОС CURT entered to SRDT to make sure that the spare сап 
be move away to RAM, and go to MST C to do the transferring operation. 

MST C: transferred data to RAM, after done, go to ЕСУ C. 

RCV С: received spare read data, and then go to JUG_M 

JUG M: if the sector is not equal to the set sector number, then go to WATM for the Nand FSM 
received one sector data, 

WATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if the ECC is 
enabled, or go to MST M to transfer these data to RAM if ECC is disabled. 

ECC: after done, go to MST M. 

MST M: after transferred done, go to MST S if the main & spare are in Joint (or to say 512 Bytes 
Nand), or goto M DON. 

M DON: goto JUG M for next sector operation. 

In JUG M state, when all sectors are transfer done, then go to JUDG state, in JUDG state, when all 
repeat number is over, then go to the last path of JUG_C -> WAT C -> MST C -> DONE -> IDLE. 
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In the Read FSM, there are 4 main states need to pay attention; they are MST_C, MST_M, MST_S 
and ЕСС. The MST C and MST_S have just one valid for each NandFlash type, the MST C is for 
2k/4k/8k and MST 5 is for 512Bytes page. 

The Write function is transferring RAM data to NandFlash through Buffer. 


The write FSM is as following: 


Figure 6-4 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 

JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then 
entered to JUG M state, else if spare area are apart to the main area, then entered to JUG_C state. 
JUGC: -if the spare buffer is empty, then entered to MST C to transfer data from RAM to internal 
spare buffer, else entered МАТ C to wait for it is empty. 

WAT C: май for the Nand FSM of МАМОС CURT entered to SWDT to move data from buffer to 
NandFlash, then go to MST C to transfer next spare data from RAM to spare buffer. 

МТ C: if spare transfer done, then go to JUG M state. 

JUG М: if the sector is not equal to the set sector number, then go to WATM. 

WATM: wait for one of the ping-pong buffer is empty, then go to MST M. 

MST M: transfer one sector number of data from RAM to internal ping-pong buffer, then go to MST S 
if the page size is 512 Bytes and spare area data is existed, else go to ECC if ECC is enabled, or else 
goto E DON. 

МТ S: transfer all spare data to ping or pong buffer 

ECC: after ECC is done, go to E DON. 

E DON: Flexible control states, unconditional go to JUG М state. 

In JUG. M state, when all sectors are transfer done, then go to JUDG state,in JUDG state, when all 
repeat number is over, then go to the DONE sate. 

There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are worked in one of 
the 4 states. The Ping and Pong can't work together, but in turn, the Spar buffer can work together with 
Ping or Pong buffer or alone. 

Because the relationship between the Nand FSM and the three buffers is more important than the 
relationship between the NandFlash FSM and the Read FSM, then following is the demonstration 
about the NandFlash FSM and the three buffers. 
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6.5.4.3.1 Akbytes page size read 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as example. 


4K Page Read, Repeat=2, Sector Size=1K, Sector Num 24 


Nand Repeat 1 
and [-CMID-T—AT— CMD; CMD-—A0—1C 
FSM | 0х00 | 0x00 | 0x30 wairs [RB Ox05 | Ox00 пто [март oo e] 
Read СУ 
FSM 
Repeat 2 
Nand CMD АГ CMD Ro CMD] A0 
FSM | 0x00 | 0x01 | 0x30 Матв 0x05 | 0x00 
Веаа E cc" с 
Е$М Е 


Figure 6-5 4kBytes Page Read 


Note: 

A: Indicate Ping buffer is working. 

B: indicate Pong buffer is working. 

С“: indicate spare data is writing from NandFlash to spare buffer 

CÈ: indicate spare data is reading from spare buffer to RAM 

C+0/1/2/3: indicate the which sector of spare buffer is working 

Regardless of the Command and address, or even the WaitRB, we just care about the SRDT and 
MRDT in the Nand FSM, and the three buffers of A/B/C in Read FSM. 

When Repeat - 1. This is the first time that Read FSM encounter the SRDT of Nand FSM, then it will 
read all Nand Flash spare data to C buffer, in MRDT, the ReadFSM wait for Nand FSM read one sector 
of main data to A buffer, then A buffer data can do ECC decoding (A and C buffer are working at the 
same time now), and then to transfer to RAM. At the same time, MRDT are reading new sector of main 
data to B buffer. In other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are 
all done. After MRDT fill the B buffer full, then Read FSM will do anther ECC and do transfer 
procedure. 

After all 4 sectors are read done, MRDT is done and wrap to the first instruction to execute, and the 
Read FSM then to do the last ECC and transfer procedure of repeat 1. 

When Repeat =2, and SRDT is coming, the Read FSM first transfer the existed C buffer data to RAM, 
and then enable the SRDT to read new spare data to C buffer as repeat 1. 

In MRDT, it is just like in the repeat 1 procedure. 

In the end of all repeat number is done, the finial C will be transfer to RAM by AHB master which is 
controlled by Read FSM. 


6.5.4.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 read as example. 
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Repeat 1 
СМОГ АГ 
0x00 | 0x00 WaitRB [MRBIR] 
Repeat 2 
Nand | CMD AT : 
FSM |_0x00 | 0x01 |WaitRB 
Read A B 
FSM 


Figure 6-6 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 512 Bytes page 
read has no SRDT in Nand FSM domain and has no C buffer participate in in Read FSM domain, also 
the spare data are located in the A or B buffers. 

When meet the MRDT state, 512 Bytes +16 Bytes data will be read to A buffer in repeat 1, and the 
Read FSM will do ECC and transfer data to RAM only happened in buffer A. In repeat = 2, all scene 
are the same. 


6.5.4.3.3 Akbytes page size write 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as example. 


4K Page Write, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 
Мапа Г CMD 
FSM | 0x80 

м 
Write С А 
ЕЅМ 


0*2 
[+5 


Repeat 2 
Nand | CMD Al А0 
FSM | 0x80 | 0х01 0х85 | 0х00 


Write A B gm 
FSM $ F 


Figure 6-7 4kBytes Page Write 


WaitRB 


Note: 

С“: indicate spare data is writing from RAM to spare buffer 

С”: indicate spare data is reading from spare buffer to NandFlash. 

Regardless of the Command and address, or even the WaitRB, we just care about the MWDT and 
SWDT in the Nand FSM, and the three buffers of A/B/C in Write FSM. 

The difference between 4K read and 4K write of Nand FSM is that the instruction sequence is MWDT - > 
SWDT (main in first and spare latter), but not SRDT - > MRDT (spare in first and main latter). 

The difference between 4K read and 4K write of Write FSM is that the C / A/ B buffer are working 
before the MWDT state in Nand FSM. In writing process, the data should be prepared before it can 
be send to NandFlash, so if the A or B buffer is empty, the AHB master will send data to either of them 
depending on which of them are in writing turn. 

Pay attention that, before all A or B buffer is filled, the C buffer is filled, it is because the ECC need the 
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spare data to participate, and the spare data should be prepared at first. 

Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send spare data to 
NandFlash. After the SWDT, the previously prepared spare data is send to Nand Flash, and the next 
spare data will be filled to spare buffer and the next ping-pong operation will be coming. 

In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and no further 
operation of Write FSM will do. 

Note that, if ECC is disabled, then the waiting for the SWDT to send data to NandFlash won't happen, 
and the ping-pong buffer will not wait for any other condition other than just wait for the empty of itself 
to fill. 


6.5.4.3.4 512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 write as example. 


512 Page Write, Repeat=2 


Repeat 1 


Nand [CMD] - 
FSM | 0x80 | 0x00 WaitRB 
Write A B 


FSM Repeat 2 
CMD Al Р 
око | охот Б waite | 


Figure 6-8 512Bytes Page Write 


The A or B buffer is prepared before it needs to transfer data of MWDT state, it is simple to understand, 
and no further demonstration need. 


6.5.4.4 Memory Control 


There are three memories should be controlled, and they all worked in two different clock domain, the 
AHB clock domain and NANDC clock domain, at different time. 

They all has three functions: read/write data to NandFlash, do ECC operation, transfer data to/from 
AHB Master. 

To simplify the design, the control logic is worked in NANDC clock domain, and the AHB domain 
transfer is worked in the safe-period that all NANDC clock domain register is stabled. 


6.5.4.5 AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, and another as 
burst parameters generating. 

The master support byte aligned data address but not only word aligned that means the start address 
can be any bytes. 

The master support any length bytes data to transfer, the internal splitting mechanism will split the 
un-integer word to proper size of burst to transfer. 

Also, it support 4 type of endian to read or write RAM data, please see the register table for the detail 
endian set. 
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6.5.4.6 Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting (ECC) module. It 
supports configurations of different parameters including coding size, redundancy size, and correct 
capacity. 

The main function is to check and correct errors when read and write Nand Flash. When write (or to 
say program) Nand Flash, starting this module to encode the write data and modified and save the 
encode data to the spare area; when read Nand Flash, starting this module to decode the read data 
and correct the error data either in main area or spare area. 

In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and decoder. The 
supported information and redundancies configuration as following: 


Table 6-3 ECC Mode Lis 


| ЕСС Mode | Correct- oe Redundancies Bits Redundancies Byte 


6.5.4.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 
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СІК 1х 


Note: clk 2x and СІК 1х have relationship about Phase: The Posedge edge of СІК 2х must be in the edge of clk 1х 


| J 
Clk_2x 


Step 1, Get Data_c 


1 and Пав ctl from Control which synchronized by сік 2x 
445 ctl 


DO DI 
Data ctl 


D2 D3 


Step 2, Re-sync data ctl and dqs ctl to ommit the 


path delay from control to PHY 
445 reg 


Data reg 


DO DI 


D2 D3 


Step 3 (ASIC) , De 


ay clk 2x use Delay cell by 90 degree (Key point) 
СІК 2x dly 


Step 3 (FPGA), Invert Clk’ 2x. 


(Key point) 


Clk 2x inv| e 
Step 4, Launch data use Clk 2x dly/clk 2x inv to get Data wr, Keep dqs 
445 reg 
Data reg | po | Di | pn. ps | 
Data Wr DO D1 D2 D3 


Step 5, Output Dqs reg and Data wr, 


they are PAD DQS and PAD DATA 
PAD DQS = dqs reg 


PAD DATA OUT - Data Wr 


DO DI 


D2 D3 


Figure 6-9 Write Data Timing of ONFI2/3 Toggle 
Read Data Timing of ONFI2/3/Toggle 
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Note: сік 2x and СІК 1х have relationship about Phase: The Posedge edge of Clk_2x must be in the edge of clk_1x 


СІК 1х 


СІК 2x 


2 


Step 1, Get “Кеп out" from Control which is synchronized Бу clk 2x 


Ren_out 


Step 2, Re-sync ren out with CIk 2x to ommit the path delay from Control To phy 


ren reg 


Step 3, Output signal PAD REN to NandFlash chip 


PAD REN = ren reg 


tDQSRE 
Step 4, Get DQS and DATA IN from P. 


PAD DQS 
PAD DATA IN DO DI D2 D3 D4 D5 D6 D7 D8 D9 


Step 5, Generate signal Clk_samplep_gate and СТК samplen gate according to PAD_DQS 


Clk_Samplep_gate 


Clk_Samplen_gate 


Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk samplep and.Clk samplen (Key point) 


CIk Samplep 
CIk Samplen 


DO DI D2 D3 D4 DS D6 D7 D8 D9 


Go by the delay, Clk_samplep is in the center of even data, апа Clk_samplen is in the center of 
odd data, then it’ s ready to sample data. 


Step 7, Because tDQSRE is not a very time but a round time, the DQS and DATA can be get at very time, we 
need register them to buffers, and get the data at the right time 


Clk_Samplep 
Clk_Samplen 


Sample_pos_reg0 


Sample pos regl 3 D2 D10 


Sample_pos_reg2 D4 D12 


Sample pos reg3 D6 


Sample neg гев0 ) D1 09 


Sample neg гері D3 Dii 


Sample neg reg2 05 


Sample neg reg3 D7 


Step 8, according to the round of tDQSRE; We can deduce when the data has been sampled, then control give signal Clk_rd_sample_en to get data 


СІК rd sample еп 


xe -— м 
Gated realy Clk_samplerd 
sample signal 
Recover bitl6 DIDO D3D2 D5D4 D7D6 D9D8 
width-data’ in {Sample_neg, sample_pos} E 
Clk 1x 


Figure 6-10 Read Data Timing of ONFI2/3 Toggle 


6.5.4.8 Randomizer 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 206 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


NandC support randomizer which is a LFSR to ХОК the 8bit IO data to make the “0” and “1” balance іп 
one block in both x and y direction. 

The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 

Y =Х^13 + X^4 + X^8 + X^1 + 1 can be implanted: 


SC9820A Device Specification 


As an example, the polynomial 


OutPut 


>D = 


T 


Х^9 


А7 


А12 


R10 


R11 


X13 X12 Х^11 X^10 X^8 


Figure 6-11 Fibonacci LFSR 


OutPut 
» 


с D с 


XB 


X^9 


X^0 


R10 


x11 


R11 


X^12 


R12 


X^3 


Figure 6-12 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for randomizer where 
high throughput is important. Our design used Galois LFSR to implement the randomizer. 

The different of the structure will result to the different of output stream phase, to get the same output 
stream phase; the seed (initial value of registers) should be carefully configured. That means if you 
want to use Fibonacci LFSR, the seed should do a transform. 

Please refer to the article for detail. 

“Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois Configurations” 
Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 164 46 Kista, Sweden. 


6.5.5 Legacy Nand Micro-Instruction 


6.5.5.1 Instruction Format 


There are 3 instruction types. 


Table 6-4 Instruction Types 


[msg | ШІ 
— ва | ira 


mw | а | ва | 


Spreadtrum Communications, Inc., Confidential and Proprietary 207 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


6.5.5.2 Instruction Abstract 


Table 6-5 Instructions List 


Instruction 
Code Type Description 
(abbr.) 


Send one command to Nand Flash. 
Command висо à Command support by all kinds of Nand Flash. E.g. 
(ICMD) 0x00,0x80,0x10 etc 

Active one command latch cycle. 


Address specified in address input cycle. E.g. 0x01 АО: 
send 0x01 addresses to Nand as one input address. 
Active one address latch cycle. 

Address "a A "m. ' 

(ADDR) 4'hA 3 This instruction is the only 4bits instruction of all, it 
located in the [7:4] of the instruction, and the low 4 bits 
of [3:0] indicate the added step of next repeat cycle. 
Please see following for the detail 


Wait for the end of Nand busy, to detect the positive 
(WRBO) edge of R/B input signal 
Wait for the end of Nand busy, to detect the high level of 
(WRB1) R/B input signal 
(MRDT) Active numbers of REN latch cycles 
(MWDT) Active numbers of WEN latch cycles 
(SRDT) Active numbers of REN latch cycles 
(SWDT) Active numbers of WEN latch cycles 
(GETD) Active numbers of REN latch cycles 
(SETD) Active numbers of REN latch cycles 
(CSEN) can set the CS low or high temporarily to save power 
(INOP) 
FORMEN 
8'hFF 2 The indication of instruction done. 
(DONE) 


Note: 

“1/2”: indicate this instruction can be configured to type1 or type2 instruction depending on the 
valued of register SECNUM IN INST, if SECNUM IN INST is O(default), then it is type2, else it is 
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type1. 
Another arrangement of the three types of instruction: 


Table 6-6 Type of Instruction 


а 
Moren мао || 
oren мово || 


soren meo — ООО 
ООО ЕО ООО 
[gm | чо < — 
[m ја“ oN М 
ее је ON A _ 
ње — — — p м 


Note: 


B=1, means SECNUM ІМ INST-1; 
B=0, means БЕСМОМ ІМ ІМ5Т-0. 


6.5.5.3 Instruction Detail 


e .|CMD: This instruction active the CLE for one command cycle. It is used for send command 
to NandFlash. 


e ADDR: This instruction active the ALE for one address cycle. It is used to send address to 
NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits as others, the low 4 bits 
will play an important role in the new design structure. For this design support the NandFlash 
instruction to repeat for some times, this will let read or write multiple pages come true. 
Because the instruction just be configured once, and the page address is changing, a new 
instruction type of type3 will be competent for this work. 


The higher 4 bits of instruction "A" indicate this is and address instruction and the lower 4 bits 
of instruction indicate the adding step of next repetition. E.g. 


If REPEAT. NUM 4 (value=3) and the address instruction is “00А2”, then for each repetition, 
the address is: 


Repeat cycle 0: . address - 0x00; 
Repeat cycle 1: address = 0x02; 
Repeat cycle 2: address - 0x04; 
Repeat cycle 3: address = 0x06; 


e WRBO: This instruction will wait for the positive edge of the R/B input signal. Software should 
make sure that there is must be this signal before uses this instruction, if there is no R/B signal 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 209 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM | SC9820A Device Specification 


or not sure, for example, Nand boot code use some try process are not sure if there is R/B 
signal, then the FSM will be deadlock. 


e WRB1: То resolve the R/B signal not sure deadlock, a new instruction is added. It didn't 
detect the positive edge of the R/B signal, but delay for some time to detect the high level of 
R/B signal. To delay for enough time, and then to detect the R/B level, it can replace the 
detecting of positive edge of R/B, and with the advantage of avoiding the deadlock; it is 
especially used for the boot code. 


e MRDT: This instruction indicates Main buffer Read Data. To use this instruction, the 
NANDC_RW should be configured to 0(т AUTO MODE). This instruction will read data to the 
ping-pong buffer. Two other registers will impact the length of the read data, the 
SECTOR NUM and MAIN SIZE; the instruction will read MAIN SIZE data and repeat 
SECTOR NUM times at once operation. If the main and spare are not apart 
(MAIN SPAR АРТ-б0), then the SPARE SIZE will also affect the length of read data, it will 
added to the end of MAIN SIZE. 


Example 1: 


NANDC RW = 0 


SECTOR NUM - 1 (actual 2) 


MAIN SIZE = 10'h3FF (actual 1024Bytes = 1K Bytes) 


MAIN. SPAR APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


MAIN SIZE (1k) MAIN SIZE (1k) 


Example 2: 


NANDC RW = 0 


SECTOR NUM - 0 (actual 1) 


MAIN SIZE = 10'h1FF (actual 512Bytes) 


NANDC SPAR USE = 1'b1 


MAIN SPAR APT =0 (inthis case the SECTOH NUM must be 0) 


SPARE SIZE = &F (actual 16 Bytes) 


Then, actual read data is 512-16 = 528 Bytes 


МАІМ SIZE (512Bytes) DAS 
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MWDT: This instruction indicates Main Write Data. To use this instruction, the NANDC RW 
should be configured to 1. This instruction will write ping-pong buffer data to NandFlash. The 
relative registers is same as MRDT instruction. 


SRDT: This instruction indicates Spare Read Data. To use this instruction, the NANDC. RW 
should be configured to 0. This instruction will read data to spare buffer. If used this instruction, 
the MAIN SPAR APT must be 1, and NANDC_SPAR_USE must be 1. Two another register 

of SECTOR NUM and SPARE SIZE will affect the length of read data. 


Example 1: 


NANDC RW =0 


SECTOR NUM - 3 (actual 4) 


NANDC SPAR USE = 1'b1 


MAIN. SPAR APT = 1 


SPARE SIZE = 8'h37 (actual 56 Bytes) 


Then, actual read data is 56 * 4 = 224 Bytes. 


6.5.5.4 


5РАК SIZE * ВІК NUM (224 Bytes) 


SWDT: This instruction indicates Spare Write Data. To use this instruction, the NANDC RW 
should be configured to 1. This instruction will write Spare buffer data to NandFlash. 

GETD: This instruction indicates read the ID or Status to ID STS register. Actually, this 
instruction can be replaced by the MRDT or SRDT, but the advantage of GETD instruction is 
the read data is stored in the internal registers instead of the outside RAMs. For the ID and 
Status or different NandFlash IDs have different number of bytes, and then the parameter area 
will indicate the value. 


SETD: this instruction set some data to the feature register of Nand Flash. 


CSEN: This instruction gives an alternate to deselect the CS inside one operation. It can save 
power or meet some special requirement of some NandFlash. 

INOP: This instruction gives some idle clock to meet some timing requirement; the parameter 
is the number to do idle clock, max is 256 clocks. 


DONE: This instruction indicates the end of all instruction. After this instruction, the controller 
will return to first instruction to execute if the repeat counter little than REPEAT NUM or will 
finish if the repeat counter equal to REPEAT NUM 


Instruction Register 


Software can issue at most 24 instructions at once. NANDC will execute the instructions as the 


following 
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Table 6-7 Instructions Sequence 


Pt [свети | е [ммс імөтеп60і/ | 
[ 7 [осетия | е нарекоа | 
[ s  [wwpcmsrpiig — | а нарекоа | 


6.5.5.5 Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in seemliness. This 
section will illustrate how to use the above instructions and properly registers when accessing one type 
of Nand Flash. For general purpose functions such as Reset, Read ID, Read Status etc, refer to the 
following examples. 


6.5.5.5.1 Reset 


Register Configure 


anoc moesz O OOO O | 


6.5.5.5.2 Read Status 


Register Configure 


Instruction List Program Code In Register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 212 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM SC9820A Device Specification 


Register Configure 
0x70CD // CMD 70 NANDO INSTO0[15:00] = 0x70CD 
0x00DD // Read Status (1 Byte) NANDC INSTO[31:16] = 0х0000 


OxOOFF // DONE NANDC_INST1[15:00] = OxOOFF 


Note: This instructions batch will read the Nand Flash Status to the internal register of 
NANDC STATUS 


6.5.5.5.3 Read ID 


Register Configure 
Instruction List Program Code In Register 


Note: This instructions batch will read the Nand Flash ID to the internal register of МАМОС STATUS. 
The parameter area of instruction *0x07DD" can be configured to 0x00 ~ OxOF for different size of ID 


number. 


6.5.5.5.4 Erase (3 address cycles for e.g.) 


Register Configure 


не CS 


The read and write instruction batch are depending on the type of NandFlash. 
For Page Size=512 Bytes (such as K9F1208D0A), and ECC is enabled, the read instruction batch is 
as following: 


6.5.5.5.5 Read with ECC Enable (512 Byte) 


Register Configure 


NANDC MAIN USE = 1'b1 
NANDC SPAR USE = 1'b1 
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MAIN. SIZE = 10'hTFF (512 Bytes) 
(в Bytes) 
[NAND STAT ADDR таи | у 


Note: The NANDC. INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second 
page address is 0x000100, the third page address is 0x000200. 

This command batch will read 3 page data (including main and spare) to specific RAM address, they 
are also be decoded by 2 Bits ECC. 


6.5.5.5.6 Write with ECC Enable (512 Byte) 


NANDC STAT ADDR. = 32’hxx (not 0) ГР 
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0х0000 // Read Status (1 Byte) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second 
page address is 0x000100, the third page address is 0x000200. 

This command batch will write 3 page data (including main and spare) to specific RAM address, they 
are also be encoded by 2 Bits ECC. 

The 0x70CD & 0x00DD are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC. STSMCH STOP ENis set 1). They can be not list in the batch, 
and the write status will not detect. 

For Page Size-4K Bytes (such as KF98G08Q4X), and ECC is enabled, the read instruction batch is as 
following: 


6.5.5.5.7 Read with ECC Enable (4K Byte) 


BUS WIDTH = 170 (8 Bits width) 
PNANDC_STAT_ADDR сој 
0x10A0 // ADDR 10 (spare addr) 
0x00A1 // ADDR 00 (add step 1) 
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Register Configure 
0x00A0 // ADDR 00 NANDC INST5[15:00] = 0x00A0 
0x00A0 // ADDR 00 NANDC_INST5[31:16] = 0x00A0 


OxEOCD // CMD EO NANDC_INST6[15:00] = OXEOCD 
0x00D0 / MRDT NANDC_INST6[31:16] = 0х0000 
0x00FF // DONE NANDC_INST7[15:00] = ОХООЕЕ 


Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page size larger than 
1K, the ping-pong buffer is actives. Because the ECC is enabled, the spare area data should be 
prepared primarily, and the SRDT should be issued before the MRDT to get the spare data. The SRDT 
instruction will get all the spare data into the Spare Buffer, and the MRDT instruction will read 4 sectors 
1K Bytes data and do decoding ECC in ping-pong mode, also they are conveyed to RAM immediately 
to empty out the buffer for next reading operation. 

This instruction batch will repeat for 3 times, and the sequential 3 page will be read out to specific RAM 
address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 

There are two serial address sequences, 0x0010 000000 and 0x0000. The first is the full address of 
spare area, and the second is the Row address of main area. This is realized owing to the change read 


column command of “0x05 - OxEO" (This is mandatory іп ONFI spec.) 


6.5.5.5.8 Write with ECC Enable (4K Byte) 


MAIN. SIZE = 10'h3FF (1K Bytes) 
SPAR SIZE = 8Һ37 (56 Bytes) BUS WIDTH = 1’b0 (8 Bits width) 

АМОС ЭТА АА оо 
Ox00A1 // ADDR 00 (add step 1) 
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0x70CD И CMD 70 NANDC_INST6[31:16] = 0x70CD 
0х0000 // Read Status (1 Byte) NANDC_INST7[15:00] = 0х0000 
ОхООЕЕ // DONE NANDC. INST7[31:16] = ОХООЕЕ 


Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare buffer before it can 
be do ECC operation, but this preparing process is under background, and is invisible for software. To 
achieve this goal, the instruction batch should following some rule that, the MWDT should issued 
before SWDT (it is reverse to the read batch), with proper register configurations. 

For the SECTOR NUM is not 0, then the ping-pong buffer is actives to accommodate the temporary 
data from RAM and do encoding ECC with assistant of Spare buffer, then transfer it to NandFlash. 
After all the Main data is transferred to NandFlash, the ECC data is all encoded and is prepared in the 
spare buffer, then transferred these spare buffer data to the NandFlash. Note that, the sector number 
can be smaller than the page size need, and this is realized owing to the change write column 
command of “0x85” (This is mandatory in ONFI spec.) 

This instruction batch will repeat for 3 times, and the sequential 3 page will be write to specific 
NandFlash, and the total size of data be write is 4k * 3 = 12 k Bytes. And the three NandFlash page 
address will be: 0x000000_0000, 0х000001 0000, 0x000002_0000 (little endian). 

The 0x70CD & 0x00DD are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC STSMCH STOP ENis set 1). They can be not list in the batch, 
and the write status will not detect. 


6.5.6 SPI Nand Micro-Instruction 


For SPI Nand Instruction, it is divided into two layers, the main layer instruction and sub layer 
instruction. 

For software, the sub layer instruction is invisible and just for internal used and debug used. 

One main layer instruction includes more than one sub layer instructions, for easy understanding, the 
sub layer instruction is decrypted firstly. 


6.5.6.1 Sub Layer Instruction Format 


Sub Layer Instruction Format 
12 11 10 9 8 


MR SE 
L 


OPER MODE | БІТ MODE 
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Instruction 
Type Description 
(abbr.) 


Со —— Соттапа допе 
0: not done 
1: done 
Main or Spare Selection 
Read/Write data to/from main or spare memory. 
0: main memory 
1: spare memory 
Note: if MR_SEL = 0, this register is invalid 
Memory or Register selection. 
Read/Write data to/from memory or register selection 
0: To/from Register 
1: To/from Memory 
Operation Mode selection 
2’b00: write 
2'b01: read 
2'b10: high-z 
2'b11 reserved 
BIT MODE 2 Operation Bit mode 
2'b00: 1bit mode 
2'b01: 2bit mode 
2'b10: 4bit mode 
2'b11: reserved 


[7:0] l8 | Command Buffer content 


6.5.6.2 Main Layer Instruction Format 


There are 9 main layer instructions: 

) WBYT: Write one byte DATA To SPI Nand 

) RBYT: Read one byte DATA from SPI Nand to Register 
) MWDT: Write DATA (from Main RAM) To SPI Nand 

) MRDT: Read DATA from SPI Nand (to Main RAM) 

) SWDT: Write DATA (from Spare RAM) To SPI Nand 
) 

) 

) 

) 


ОФ С A WN = 


SRDT: Read DATA from SPI Nand (to Spare RAM) 
DUMY: Send 1 byte Dummy data 

EXEC: Sub CMD Execute 

DONE: All CMD is done 


со N 


9 
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The formats of them as following: 
Main Layer Instruction Format 

14 13 12 11 10 9 8 7^0 
МСВ CODE Rsv | ADD | BIT MODE DATA 
MICR CODE Reserved BIT MODE Reserved 
MICR CODE Reserved ВІТ MODE Reserved 
MICR CODE Reserved BIT MODE Reserved 
MICR CODE Reserved BIT MODE Reserved 
MICR CODE Reserved BIT MODE Reserved 
MICR CODE Reserved BIT MODE Reserved 
МСВ CODE Reserved |MVS| CHK MASK 


MICR_CODE Reserved 


Instruction Iw. 
Description 
(abbr.) 


MICR CODE [15:12] Write data Micr-code high 


ADD [10] 1 It is used only when the read or write multiply page. 
When read/write multiply page, the address should be 
added every time, this bit indicate this BYTE of address 
should be added every time, the added step is 
configured in register. 

If read/write only one page, this bit need not care. 
0. Don't add 
1. Added by set step every page 


ВІТ MODE 2 Bit mode of bus width 
0: 1bit mode 
1: 2bits mode 
2: 4bits mode 
3: reserved 


DA 200 [в [ewm 


Move Status 


If this bit is set, then the read feature status will move to 
set internal RAM address 
CHK STS Check Status 
0: check bit 0 of masked data 
1: check bit 1 of masked data 
Mask data. 
For the get feature command, the command should 
write for some time to loop for the status is meet some 


condition, the mask data is used to filter the checking bit 
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Instruction oe 
Description 
(abbr.) 


of the get feature data. It should just one bit valid. 

It should co-work with the CHK bit. 

Eg. MASK = 8'b0000 0001, CHK=0. 

It means check if bit 0 is O, if it is, then end ,else loop. 
Eg. MASK = 80000 1000, CHK=1. 

It means check if bit 3 is 1, if it is, then end, else loop. 
Eg. MASK = 8’b0000_0000, then no check 


6.5.6.3 Main Layer Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in seemliness. This 
section will illustrate how to use the above instructions and properly registers when accessing one type 
of Nand Flash. For general purpose functions such as Reset, Read ID, Read Status etc, refer to the 
following examples. 


6.5.6.3.1 Reset 


Register Configure 
NANDC_MODE = 2’d2 


ОХОООЕ || Write CMD “OxOF” 
0х00С0 || Write ADDR "OxCO" 
// Execute until bitO is 0 


6.5.6.3.2 Get Feature 


Instruction List Program Code In Register 
0x000F // Write CMD Ох"ОЕ" NANDOC INSTO[15:00] = 0x000F 
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6.5.6.3.3 Set Feature 


Register Configure 
NANDC_MODE = 2’d2 


Instruction List Program Code In Register 
0x001F /MWrite CMD "Ox1F" NANDC INSTO0[15:00] = 0x000F 


0хЕ000 // Instruction Execute 


6.5.6.3.4 Write with ECC Enable (2K Byte) 


ЗРАК INFO SIZE = 6'h9 (10 Bytes) 


Акс STAT ADOR чао | | 
Qa — /SWDT (x) 
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Register Configure 
NANDC_INST6[31:16] = 0x000F 
NANDC_INST7[15:00] = 0x00CO 


NANDC_INST7[31:16] = 0x1000 
NANDC_INST8[15:00] = 0xE201 
NANDC_INST8[31:16] = OxF000 


6.5.6.3.5 Read with ECC Enable (2K Byte) 


„єс  . 
[NNNM И 
такс тат ADOR ча | | 
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Register Configure 
0x6000 // Dummy NANDC INST9[15:00] = 0x6000 


0x3200 // MRDT (x4) NANDC INST9[31:16] = 0x3200 
0хЕ000 // Execute NANDC INSTA[15:00] = 0хЕ000 
OxF000 // DONE NANDC INSTA[31:16] = OxF000 


6.5.7 Control Registers 
6.5.7.1 Memory map 


ARM Base address: 0х20В0 0000 


СУТТИ је U | 


ме Фе cy | | 


NANDC_INSTO~ | 
0x0060~0x009C NANDC Micro Instructions 0~F 
NANDC_INSTF 


ис |2122 
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[Onser Aadress [Ме је | 
Го |21202 
Сост | ЕНЕ 
ње о са“ | 
сее | ПОНИ 


6.5.7.2 Register Descriptions 


6.5.7.2.1 NANDC Start Register 
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ШІН REE 


NANDC_RB 
N_CNT 


Reserved 


Е, , 
БЕСІН ЕС ЕЕ ВЕС cee 


Т 


| Туре | 


NANDC_VALID [31] 1'hO When the Controller is working, 
this bit will set to 1'b1 to 
indicate it. 

1: NANDC is working. 
0: NANDC is idle 

NANDC ВВМ [30] 1'h1 This bit indicates whether the 
NandFlash is busy reading or 
writing. 

1: NandFlash is idle 
0: NandFlash is busy 


NANDC RBN ONT | [29:28] These 2 bits recorded the 
occurred number of 
NANDC RBN is busy. 
It can be used to judge if the 
previously operation is valid, 
e.g. 
“Nand Reset” need 1 busy, 
"Nand Read ID" need 0 busy, 
and so on. 
2180: No busy status occurred 
2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more 
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ЕН БЕНЕН = 
а so јан 


NANDC CMDCLR | [1] WO тво МАМОС CMDCLR signal. 
When the Controller suffered 
some unexpected interrupt, 
such as timeout interrupt, then 
write 1 to this bit will reset all 
the FSM inside and some 
relative registers. 

It is auto cleared to 1'bO after 
write. 


NANDC START WO тво NANDC Start Signal. 
When write 1'h1 to this bit, the 
Control will work until the 
process is done. 
It is auto cleared to 1'bO after 
write. 


6.5.7.2.2 NANDC Configure Register 0 


ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙ 


MAST_ENDI 
Rsv SECTOR_NUM REPEAT_NUM 


R/W R/W 
Noo | ox ој ај ||. 
p e DS ВЕ Е ИЕ К 


Field Name R/W | Reset Description 
Value 
MAST ENDI | [31:30] RAV |270 Master to RAM Burst Endian, either write or read. 
AN 2'b00: ABCD => ABCD; 
2'b01: ABCD => DCBA; 
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2010: ABCD => CDAB; 
2'b11: ABCD => BADC; 


ја m [mo ја | 


SECTOR_NU | [28:24] RAW | 5’hO Sector Number. 
5'h0: Sector number is 1 
5'h1: Sector number is 2. 
5'h1F: Sector number is 32. 
This register indicate the sector number of one page, 
it should work in company with the sector size 
register. e.g. If the page size is 4K, and the sector 
size is 1K, then Sector number is 4, if the sector size 
is 512Byte, then Sector number is 8. 
When in only Master mode, this register is just for 
main part, the only part sector num should configure 
in SPAR SECTOR NUM of Configure Register 2. 
REPEAT NU Repeat Number of the Micro-Instruction Sequence. 


8'hO: Repeat number is 1. 
8'h1: Repeat number is 2. 


8'hFF: Repeat number is 256. 

This register can be regard as the page number, it 
can be used to continually read or write multiple page 
within once process. It will decreases the number of 
interrupt that software need to process and speed up 
the total data throughputs 

Note that, this is used for NANDC AUTO MODE only, 
for the other mode, this register is invalid. 


Nand Flash Bus Width 
0: x08 device 
1: x16 device 


BUS WIDTH |[14] 


SPAR ONLY | [13] 
.|NFO PROV 
ID 
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NANDC WP | [15] Nand write protection. 
0: Protection 
1: Not Protection. 
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e.g. 

Spare total size=16bytes where useful data size = 
4bytes, ECC used size - 4 bytes, reserved data size 
- 8 bytes. 

If SPAR. ONLY INFO = 0, then software should write 
all 16 bytes data to spare area buffer. 

Else if SPARE DLEN CFG-1, then software just 
need write 4 bytes data (useful data) to spare area 
buffer. 

Note: this register is just worked in Auto Mode. 


SECNUM IN | [12] RAN Sector Number In Instruction. 

. INST 0: Sector Number is configured in the register 
1: Sector Number is configured in instruction inside 
For 4 read or write Micro-Instruction of INST МАРТ / 
INST MWDT/INST SRDT/INST SWDT, the 
sector number of it will process can be configured in 
the register or in the instruction itself. 
When the Nand Controller is worked in Auto Mode 
(Master and Nand are all valid), controller should 
know the sector number in advance to prepare the 
data, and in this case, the sector number should be 
configured in register. 
When the Nand Controller is worked in Master Mode 
(only Master work), the main and spare part should 
be configured to different sector number, in this case, 
the main and spare sector number should be 
configured separately to keep flexible 


DETECT ALL | [11] RAV | 1761 Detect if the Flash area is all OXFF, which means it is 
_FF erased but not be write. 
0: Not detected 
1: Detected. 
If it set 1, then if the Flash is all OxFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 
CS SEL [10:9] RAV |270 CS Select 
2'b0: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 


NANDC RW R/W | ТО NANDC Read or Write ( ECC Decode or Encode) 
0: NANDC Read / ECC Decode 
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1: NANDC Write / ECC Encode 

This register indicates the nand operation is read or 
writes. When the ECC is enabled, it also indicates the 
ECC is encoded or decode. 


[m [ro [m [ее —— — — — — — 


MAIN SPAR _ RW | ТПО Main and Spare is Apart scenario or Joint scenario 
APT 0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has no random 
read command, the main and spare part data can't 
read or write separately in once operation, it can only 
be read/write in sequentially, and the spare data 
should near following the main data in the ping-pong 
buffer, but not in the spare buffer, in this case, we say 
they are in Joint scenario. 
For Page Size other than 512Byte (eg. 2k/4k/8k), the 
nand has random read command, the main and 
spare part data can be read or write separately in 
once operation, the spare data will store in the spare 
buffer, but not in the ping-pong buffer that following 
the main data, in this case, we say they are Apart 
scenario. 
By the way, the 2k/4k/8k can be configured as Joint 
scenario. 


SPAR USE [5] R/W. | f'hO Spare Part Used 
0: Spare part not used 
1: Spare part used 
This register indicates if this operation including the 
nand spares part data. 
MAIN USE [4] RAV | 17һ0 Main Part Used 
0: Main part not used. 
1: Main part used 
This register indicates if this operation including the 
nand main part data. 


[. — [s [s |wm  ]Reme ^ — —  — — — —— 


ECC EN [2] RW | 1’hO ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is enabled or not. It 
is valid only in NANDC auto mode. 


NANDC MO |[1:0] NANDC work mode 
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2'b00: NANDC auto mode 
2'b01: NANDC only master mode 


2'b10: NANDC only nand mode 
2'b11: NANDC only ECC mode 


6.5.7.2.3 NANDC Configure Register 1 


NANDC Configure 1(Веѕеї 0х0000 0000) 
SC SE ec БЕ ЕЕ В БЛЕЗ 
| Name | в (еј | 


SPAR_INFO_SIZE SPAR_SIZE 
з“ = ШЕ Чао 
cara eee 6]5]4]з3]2]1]0/ 


INTF_TYPE MAIN. SIZE 


R/W RO 


Field Name R/W Reset | Description 
Value 


[es јо [mo [meme — | 


SPAR INFO SI | [30:24] RAN 7T'hO Spare data info size (Unit: Byte) 

ZE ТО: 0 Byte 
T'h1: 1 Byte 
T'h40: 64 Bytes 
>77Һ40: reserved 
This controller can protect the spare area data, this 
register indicate the protected spare area data info 
size of one sector, but not the whole spare area. 
E.g. if the whole spare area is 64 Bytes for 2K page 
size, the sector number is 2, then the spare sector 
size if 32 Bytes. 
In this 32 Bytes, some for ECC data and other for 
spare info, if the ECC mode is 3, then ECC data 
has hold 14 bytes, and the real spare info size 
would be little than (32-14-16) bytes. 


SPAR SIZE [22:16] Spare areasize (Unit: Byte) 
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7'hO: 1 Byte 

T'h7F : 128 Bytes 

This register indicates the spare area data size of 
one sector, not the whole spare area. 

E.g. If the whole spare area is 64 Bytes for 2K page 
size, and the sector number is 2, then this spare 
size should be 8'd31, but not 8'd63 

When Read of ОМЕІЗ. 

The REN duty cycle has a fix value, if the low or 
high is too large, it violate the protocol. Then some 
CEN should inserted in it. 

Th1: inserted cen when read busy. 

1’h0: not inserted cen when read busy. 


INTF TYPE [14:12] RAN 370 Nand Interface type 
0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
Others: reserved 


Pf [Ro [mo Red  —  — — 
MAIN SIZE [10:0] RAN 17һ0 One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part data, but 
one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k page size, 
the sector number is 2, then the main size is 1k 
byte. For this design, the ping-pong size is 1k bytes 
for each buffer, and then the max MAIN SIZE is 1k 
bytes. 


6.5.7.2.4 NANDC Configure Register 2 
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Cm [spo [9 [2o [27 [29 [25 [2s [2 [22 [т [в [19 [тв [ере 


SPAR SECTOR NUM SPAR INFO POSITION 


z 
mese С О С ОС ОС С СИ ОС KEEN 

Pen [es а |а а | oe Гао ес 

неј ер нет ИИ ИИ 


Туре 


Field Мате R/W Reset | Description 
Value 


[es јо [so [Reed | 


АСЕ HIGH EN | [30] RAN 1'hO Whether the ACE period is high or low when the 
interface is ONFI3 or Toggle Mode 
0: DQSis low when іп ACE period 
1: DQS is high when in ACE period 


CDQSS HIGH | [29] R/W 1'h1 Whether the CDQSS period is high or low when the 
EN interface is ONFI3 or Toggle Mode 

0: DQSis low when in CDQSS period 

1: DQS is high when in CDQSS period 


SPAR_SECTO | [28:24] Spare Sector Numbers 

R_NUM 5’hO: Sector number is 1 
БІЛЕ: Sector number is 32 
This register is used for only Master mode. For only 
Master mode, software can configure the main and 
spare for different sector numbers. 
This provides a flexible for software to use the only 
Master mode 
For other mode, it is not used, and same as main 
sector number. 


[fer [so [m ја ——  — — — 


SPAR INFO P. | [22:16] RAN 7T'hO Spare data info position in the spare area (Unit: 
OS Byte) 
This controller can protect the spare area data, this 
register indicate the position of protected first byte 
data. 
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ECC MODE [15:12] ECC Mode 

4h0: 1 bit ECC 

4h1: 2bits ECC 
4'h2: 4 bits ECC 
4h3: 8 bits ECC 
4h4: 12bits ECC 
4'h5: 16bits ECC 
4'h6:. 24bits ECC 
47: 40bits ECC 
4'h8: 60bits ECC 
24'h8: Reserved. 


ECC STR SE | [11:7] ECC Start Sector Number Indication 

C IND 5'hO: 1 Byte location 
5'h1F: 32 Bytes location 
This register is just for only ECC mode only. For 
only ECC mode, the ECC spare data can be 
configured to calculation starting from any other 
sector not only sector 0. 
This provides a flexible for software to use the only 
ECC mode. 


[ т lo [m [Reed д — — — 

ECC. POSITIO R/W 770 ECC Position іп Spare Sector (Unit: Byte) 

N This register indicates the ECC position in spare 
sector area. 


6.5.7.2.5 NANDC Interrupt Register 
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ЕСЕИКЕКЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛ 
INT_ 


INT_ 
NAN 


Е | | bc. 
Reserved Reserved 


Reserved Е Д Е Reserved 


Field Name R/W | Reset | Description 
Value 


(ва [no [sm [Rees | 
[INT отмен RAW [ел [RO (то | NANDC Status Mach Inerupt Raw status — | 
ПМТ МР Raw [Esp во (то [NANDCWre Protect тети Raw status | 
пт то Raw — [ея во (то | NANDC Timeout Interrupt Raw status | 
[INT роме RAW јеч ао (то | NANDC Done Interrupt Raw satus | 
је јо |o ја | 
нт мір srs [He [RO (то | NANDC Write Protect нот Status | 
Nro srs [un [RO [mo [WADCTmesemerwSaus | 
мт роме srs [ne [RO (то [МАМОС Done менин баш» | 
(ва [mo [eno је | 
тон ја мојто | NANDC Timeout тепих Cier | 
ыт ке САЯ fie [Wo | ino | NANDC Done imterupt Clear | 
[ise јо [so је | 
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INT. ТО EN NANDC Timeout Interrupt Enable 
INT DONE EN 9 | RW |fho | NANDC Done Interrupt Enable 


6.5.7.2.6 NANDC TimingO Register 


0x0014 NANDC TimingO configure (Reset 0x0045 010A) NANDC TIMINGO 


NANDC ACS [31:27] Ale / Cle Start timing (Unit: Clock) 
0: 1clock 
1: 2clocks 


The typical value of the ACS (refer to tCLS or tALS 


in the Nand FLASH specification) is Ons. 


NANDC ACE [26:22] R/W | Ale / Cle.End timing (Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The typical value of the ACE (refer to tCLH or tALH 
in the Nand FLASH specification) is 10ns. 
NANDC_RDS [21:16] R/W { Read Start timing (Unit: Clock) 
0: 1 clock 
1: 2 clocks 
When Read, it corresponding to tRR, and its typical 
value is 20ns; 
Correspoding to tRPRE 


NANDC_RDE [15:11] R/W | Read End timing (Unit: Clock) 
0: 1 clock 
1: 2 clocks 
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NANDC RWH | [10:6] 


А | 


The timing diagram 


ACE 
— < 
ACS 


When Read, it approximately corresponding to tOH 
or tROH(15ns), the really RWE should subtract 
RWH, so the typical value is 5ns 

Corresponding to tRPST 

Read / Write High timing (Unit: Clock) 

0: 
1: 2 clocks 


1 clock 


The minimal value of the RWH (refer to tWH or 
tREH in the Nand FLASH specification) is ranged 
from 10ns to 20ns. 

Read / Write Low timing (Unit: Clock? 

0-1: Reserved. 

2: 3clocks 

4: 4clocks 


The minimal value of the RWL (refer to tWP or tRP 
in the Nand FLASH specification) is ranged from 
12ns to 60ns. 

Note: it should be bigger than 1, if you set value of 
0 or 1, then it force set it to 2. 


Figure 6-13 


NANDC timing define 


Note: The default values of these timing parameters are based on the clock frequency of 153.6 MHz, 


and 1 clocks need 1000/153.6 = 6.5ns 


6.5.7.2.7 
V1.1 


NANDC Timing1 Register 


Spreadtrum Communications, 


Inc., Confidential and Proprietary 236 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Lm [s pp [2 [2 5 [5 [a [ва [2 [2 [o s [| e | v [№ 
awe] wes 


LUI С СО СЗ О ОС О г ОС ИСИ 
Cn (is а а а ае о а а е а а е [|0 | 
frome] НЕ = ЕСЕ 
ре 


Туре RO R/W 


R/W R/W 


Field Name R/W Reset | Description 
Value 


[ fem јо [m |Rewd | 
WTE [30:26] RAN 570 Valid when write. 
oem Imm ЕЕЕ 
WTS [25:21] RAN 5'h5 Valid when write 
LENNON c 
WTI [20:16] R/W 5’hO Valid when Write 
Correspoing to tAR. 

“| (и CEN/CLE/ALE fall to DQS fall 
[iis ро me је 


[14:10] Invalid cycles before ALE rise 
[9:5] Invalid cycles after ALE fall 


[4:0] R/W 5’hO Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 


6.5.7.2.8 NANDC Timing2 Register 
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Le [s Гаю а [2 [2r [25 [25 [ж [зз [2 [2 [ 9] 8 [|  [ v [№ 


Type 


ГЕ |е pss е И И ИЕ ЕНЕ 
ЕСИЕЛЕЛЕЛЕЕШЕЛЕНЕЛЕРІСЕЕНЕН 


Reserved 


Type RO 


Reset ee eae: |: | 


Reserved 


R/W R/W | ВА 


Field Name R/W Reset | Description 
Value 


фе [RO |290 [Reseved | 


DQS_FORCE_ | [2] R/W 190 
HIGH 


А 
р 


№) ЕЙ 
L 


Spreadtrum Communications, Inc., Confidential and Proprietary 


When Set feature, the DQS should be force high, 
this is defined in ONFI specification. 

0: dqs not force high 

1: dqs force high 

Read Pointer Indication 

0: sample window is before the very sample point 
1: sample window is after the very sample point 
Because the loop back of REN signal is 
asynchronous with nandc clock, so two clocks 
synchronous delay is made which will give a drift 
from the very sample point, set O or 1 will set this 
uncertainty window. See following figure for detail. 
When RD POINT. SEL = 1, this register is not 
valid. 

Read Pointer Indication Selection 

0: use new method which save timing (default) 

1: use old method which needs more timing to read 
one data. 
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‘window is on the very ri 


( sample point, but the price is 


\ н 
S larger RWL time 7 
ке Bs ee 


«---0----o|«--u-— === 


REN (controlor) 


REN (PAD) 


ТО (PAD) 


ТО (controlor) І 


REN (controlor) 


(LookBack) 


ТО (controlor) 


As an example 


4-—-RWL--» |4-— RWH-- > 


8 ! 


« RWL- > |< -RWH- > |< RWL- > | 


the very right sample point - 


<-(0--»<----» - 


Ф —-RWL--» 


Figure А (RD POINT SEL-1) 


— ВО POINT IND-0 ~ 


POINT А _-RD_POINT_IND=1-—_ 
The uncertainty window is before ` The uncertainty window is after the ») 
~ мегу right sample point — 
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t0 


: RWL Time 


t0': reduced RWL time 


tl 
t2 


: RWH Time 
: REN delay from 


controlor to PAD 

: Nand delay from REN 
negedge to data output. 

: Data delay from PAD to 
controlor. 

: REN loop back delay 
(t5 = t2 + 4) 


Шы Ош chip delay window 


Before Sample Window 


2 | After Sample Window 


FigureA tO(RWL) t1(RWH) t2 t3 t4 
Clocks 6 5 1 2 2 
FigureB tO (RWL) И (АМН) {2 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 

In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to 10, and it cost 6 clocks. 

To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled by 
internal Nand Controller. If you do sample data in posedge REN, the RWL can't be shorten. 

In FigureB, we use the loop back signal of REN, called it (REN B), to sample the data. Because the 
REN and IO has same output and input delay, they are timing balanced, and we in theory can sample it 
directly at the posedge edge of REN B, to omit the effect of asynchronous, we used two clock delay to 
synchronize it, and then the uncertainty is introduced, and the RD POINT IND is to adjust the 
uncertainty window. ВО POINT 13-0, the window is before the right point, and ВО POINT IN-1, the 
window is after the right point. 


6.5.7.2.9 NANDC RAM Address Register 
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0x0020 NANDC main area data address NANDC_MAIN_ADDR 
0x0024 NANDC spare area data address NANDC_SPAR_ADDR 
0x0028 NANDC status address NANDC_STAT_ADDR 


0x002C NANDC seed address NANDC SEED ADDR 


ЕЕ ЕС Е Е ESSO S ERES ЗИ ЕСИ 


NANDC_MAIN_ADDR NANDC_SPAR_ADDR NANDC_STAT_ADDR/ NANDC_SEED_ADDR 


Type 


NANDC_MAIN_ADDR / NANDC_SPAR_ADDR NANDC STAT ADDR/NANDC SEED ADDR 


Type 


Field Name R/W |Reset | Description 
Value 


NANDC MAIN ADD | (31:01 | ВЛА ! NANDC main area data address 

R Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation 


NANDC-SPAR AD | [31:0] | ВЛА | NANDC spare area data address 

DR Specially, if the address is configured to 
32'hFFFF ЕЕЕЕ when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


NANDC STAT ADD | [31:0] | ВЛА у NANDC Status address 

R This register act as three functions, it indicated the 
ID/Nand Status/ECC return status moving RAM 
address. 
Primarily, the status is stored in the registers, but 
once the number of status is more than the 
registers can be stored, then it should be move to 
specified RAM address. 
Specially, if the address is configured to 
32'hFFFF ЕЕЕЕ when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


NANDC SEED AD | [31:0] | RW |32'hO | NANDC Seed address. 
For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 
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Seed0 for bit[0] / bit[4] 
Seed! for bit[1] / bit[5] 
Seed? for bit[2] / bit[6] 
Seed for bit[3] / bit[7] 


If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 

First address: 0x0000 0000 

Second address: 0x0000 0010 

Third addrss: 0x0000 0020 


6.5.7.2.10 NANDC Status Match Register 


Lm [spa | [25 [oro 25 | [23 [ [e [ж [тә [зв [лт [ле 


ERR STSMCH NUM Reserved 


Field Name R/W | Reset | Description 
еј ШЕН ШЕН 
ERR STSMCH. NU | [31:24] 870 Error Status Match Number. 
M When the Error status matched, this read only 
register indicated the error repeat number. 


[mg јо [wm ава 


NANDC_STSMCH_ | [17] RW | 1’b0 NANDC Status Match Select. 

SEL 1’b0: equal match case (default) 
1b1: notequal match case 
The match condition can be configured to two 
different cases. 
Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Casel satisfied the following equation: 
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РЕАЛ scene specitcanon 
TC NEN БЕНЕН ҰИА НЕН (МӘК а VAL) |= (MSK 8 575) 8 (MSK 1-0) 


NANDC_STSMCH_ | [16] R/W NANDC Status Match Stop Enable. 

STOP_EN When the Status is matched, whether the NANDC 
process is stop (reset) or continue processing. 
160: Not stop, continue processing. 
1b1: Stop & Reset 


NANDC STSMCH | [15:8] R/W NANDC Status Match Mask 

MASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match mask register. 

NANDC STSMCH . | [7:0] R/W NANDC Status Match Value 

VALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match value register. 


6.5.7.2.11 NANDC Time out Register 


ШЕІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСЛЕЛЕСЕ 


TC 
TIMEOUT 


т |н CANSA 3E o — — — — —— 

DS Oe pay PP T DT Го | 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЕЕНЕЛЕНЕНЕНЕНЕЕЕНЕН 
ССЭ НБ: 


TIMEOUT 


Type 


Field Name R/W Reset | Description 
Value 


REPT_CLR_EN | [81] R/W 1hO Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
If the Block Repeat number is too large, then the 
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timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
periodicity clear the counter after the repeat 
number added 1. 


TIMEOUT [30:0] R/W 31h40 | NANDC Timeout Counter 
0000 Unit is AHB Clock. 


6.5.7.2.12 NANDC Configure Register 3 


NANDC Configure Register 3(Reset 0x2000_0000) 
| Bit [з | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Г м | 


Reserved SEED_LOOP_CNT 


t EE 


Reserved 


Field Name R/W Reset | Description 
Value 


Иа |RO [eno | Reserved | 


SEED_LOOP_CN | [25:16] R/W 10'ho0 | Seed loop counter. 
T When SEED LOOP EN is enable, this register 
indicate how many bytes to loop back. 
0: 1 byte 
1: 2bytes 
1023: 1024bytes. 
Note: 
When the POLYAR!1 is set to 1, then this counter 
should be multiple of 4. 


See ССИ СИ Е NEN 


SEED (ООР EN 1hO Seed loop enable or disable. 
0: Disable 
1: Enable. 
The seed should change in every page, if the read 
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or write page in once operation is too large, the 
seed will repeat , then software may set this 
register to let the seed loop back to re-set the 
seed of randomizer. 


POLY4R1_SEL [1] R/W тво Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 
1: use 4 polynomial 
RANDOM_EN R/W 1'hO Randomizer enable or disable 
0: Disable 
"T LI 


6.5.7.2.13 NANDC Status Register 


Cm [x [ol [s 2 [s [25 [a [эз e [т [e | e | e | n [№ 
ај очен Т | мене _ 


NANDC_STATUS 3 NANDC. STATUS 2 


[15 | 14 | 1 | 2 | t | 10 | € | в | 7 | е |4 [3 | 2 j| 1j 


| Name | NANDC STATUS 1 NANDC STATUS 0 


Type 


Field Name R/W |Reset | Description 
Value 


INANDC statusa |15124 | RO |810 | NANDO 1D or Nand Status or ECC resta — | 
PwaNDC_STATUS2 —[123:16) [RO |810 | NANDO 1D or Nand Status or ECC resut2 
[NANDC.STATUS! [Iss] [RO |810 | NANDO 1D or Nand Status or ECC resut1 | 
[Nane statuso |741 [RO |810 | NANDC ID or Nand Status or ECG resut0 


These four 32bits registers will implement three functions. 


1) ID register. 

2) Nand Status register 

3) ECC return register. 
When used micro-instruction INST_GETD, the returned status or ID will display on these registers; 
when used NANDC read with ECC decoding, the decoded ECC status will also display on these 
registers. These functions won’t happen at the same time, so they share the same registers and 
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implement different functions at different time. 
When this register active as ID or Nand Status register, the 8 bits МАМОС STATUS is one byte of the 
whole register. 


Ese cq sab ge cd 


ID STATUS 


Note: When used micro-instruction INST СЕТО, the data part will indicate how many bytes will be 
returned. 
When this register active as ECC status register, the 8 bits МАМОС STATUS can be divided as three 


ECC ERR STSO ECC ERR NUMO 


Field Name R/W |Reset | Description 
Value 


ECC ERR STSO [7:6] 270 It indicates the ECC Error Status 
2’b00: indicate No Error, (Jump out from SS) 
2’b01: indicate Errors can be corrected. (Jump 
out from search done in internal CHIEN). 
2’b10: indicate all OxFF value 
2’b11: indicate Errors can’t be corrected. (Jump 
out from ELP step or Jump from search done in 
last CHIEN). 


ECC ERR NUMO [5:0] 5’hO It indicates the ECC Error numbers. 
6'h0: indicate no error. 
6’h3F: indicate more errors that can't be 
corrected. 
26'h0 & «6'h3F: indicate the error numbers. 


Note1: 

When the ECC_ERR_NUM value is 0x0, then it means the corresponding sectors’ ECC is not decoded 
or there is no error occurred. 

When the ECC. ЕВН NUM is all Ox3F, then it means the corresponding sectors’ ECC is decoded and 
the error number is out of the capacity of the decoder. 

When the ECC. ЕВН NUM and ECC. EHR STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is "t", and error number is "r") 
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No Error When there are large amount 
errors, maybe this situation 


Errors In Capacity 
Errors but not sure (in or | Not Sure 
out of capacity) (especially for ECC mode 0) 


Errors In Capacity 


Errors but not sure Not sure 
(in or out of capacity) (especially for ECC mode 1) 


Errors Out of Capacity 


Errors Out of Capacity 


Note2: 

There are just 4 ECC result return registers and can occupy 4x4=16 ECC result, when the ECC times 
is bigger than 16 , it should be move to specified RAM address where set in the 

NANDC STAT ADDR. 


6.5.7.2.14 NANDC Micro-Instruction Register 


0x0060 ~ Micro-Instruction Register 0 ~ NANDC INST 0 
0x009C Micro-Instruction Register F ^ NANDC INST F 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Name мм 


Type ВАМ 


a A UC OMEN. eee 
[Reset | o [o [о о о ANA oo | Ria оо ооо | 
ИС ДЕ ЕЗИ ЕС ЕЗ0 Е Д ЕС ССА eee 

Г ШТ ХӘ мү S 


NANDC_INST 


Type ВАМ 


Field Мате R/W | Reset | Description 
Value 
NANDC_INST [31:0] | ВАМ 11680 | The micro-instruction 
CANO |“ ЕЕ ЕЕЕ 


Note 1: 

The micro-instruction is 16bytes, and the max instruction is 24 items. 

Note 2: 

For SETD instruction, the set number of byte is set in instruction, and the set data in these registers 
which may re-use these registers. 

NANDC_INST_F for set register 0, and NANDC_INST_E for set register 1, and NANDC_INST_D for 
set register 2, and so on. 


For ONFI2.0/3.0/Toggle mode, the set data should set twice 
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6.5.7.2.15 


ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 
еј SSCS ON 
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NANDC Polynomial Register 


NANDC_POLY0/1/2/3 


Type Rw 


ы,“ 
[Reset | o [оо оо [ооу ој ој оъ EAN ° 
Ba [315 | v4 [чз (з j t [о | fj e | v | e | 5 ај з [2 1 0 
[Name |, Ома жаң | 


NANDC_POLY0/1/2/3 


Type RW 


Field Name R/W | Reset | Description 
Value 


NANDC_POLYO NandC Randomizer Polynomials 0 ~ 3. Either 
NANDC_POLY1 
NANDC_POLY2 


Fibonacci or Galois circuit, the configuration of the 
polynomial is the same. For example: 
Y = X13 + XM + X^8 + X^1 + 1 


NANDC_POLY3 


[31:0] | RW | 3210 

The set value should be 13'b1 0000 0000 1101. 

The MSB indicate the length of polynomial, the 

value 1 bit position (add 1) indicate the tap of the 

polynomial. 

Notes: 

When use 1 polynomial (POLYA4R1 SEL = 0), the 8 

data I/O line use the same polynomial. 

When use 4 polynomial (POLYA4R1 SEL = 1), the 

polynomial usage as following: 

/О 1 Polynomial 4 Polynomials 
Роіупотіа(0| Polynomial[3] 
Polynomial[0] Polynomial[2] 
Роіупотіа(0| Polynomial[1] 
Polynomial[0] Polynomial[0] 
Polynomial[0] Polynomial[3] 
Polynomial[0] Polynomial[2] 
Polynomial[0] Polynomial[1] 
Polynomial[0] Polynomial[0] 
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6.5.7.2.16 NANDC Seed Register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 
СС 


NANDC SEED 0/1/2/3 


Type 


NANDC SEED 0/1/2/3 


Type 


Field Name R/W |Reset | Description 
Value 


NANDC SEEDO [31:0] | RW |3210 | NandC Randomizer Seeds 0 ~ 3. 
NANDC_SEED1 Either Fibonacci or Galois circuit, the configuration 
NANDC_SEED2 format of the seed is the same. The MSB of seed 
NANDC. SEED3 should configure to the MSB of NANDC. SEED 
register, and LSB of seed should configure to the 
LSB of NANDC. SEED register. 
If the given seed is MSB rightmost, and LSB 
leftmost, then the software should translate it 
before write to register. 
Please refer to the following figures for detail. 
Note 1: 
When in auto-mode (МАМОС MODE = 0), the 
controller automatically control the loading of the 
seed from the set address (МАМОС SEED ADDR) 
for every page. And the software doesn't care this 
register. 
When in only-nand-mode (МАМОС MODE = 2), 
the controller can't control the loading of the seed, 
then the software should manually write the seed to 
these register for each polynomial. 
Note2: 
When use 1 polynomial (POLYA4R1 SEL = 0), the 8 
data I/O line use the same seed. 
When use 4 polynomial (POLY4R1_SEL = 1), the 
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seeds usage as following: 


/О 1 Polynomial 4 Polynomials 


SEED(0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


As an example, the polynomial — Y = X^13 + X^4 + X43 + X^1 + 1, if the initial value of register as they 
are configured in RED value, then the set seed value should be: 


130 0110 1101 0100 


OutPut 


TO). [0] 


R12 R11 


aah 


R10 RQ R8 R7 R6 R5 R4 R3 R2 R1 RO 


X^3 X^2 Х^11 Х^10 Х^9 Х^8 X^7 х^ X^5 Х^4 X^3 х^ X^ 1 


Figure 6-14 Fibonacci LFSR Seed 


OutPut 


4 а) а) 3 а а > 
с к ЕЕ 2 ra ra 
R7 R8 R9 R10 R11 R12 
X^7 Х^8 Х^9 Х^10 Х^11 Х^12 Х^13 


Figure 6-15 Fibonacci LFSR Seed 


6.5.7.2.17 NANDC PHY Configure 
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Cm [sro |o [2 2 2s [25 [зи Га [ [2 Гао е ерее 


Reserved 


SMP RD EN DLY S 


Reserved 
EL 


Type 


RO R/W 
[Rect КИКИ 


Field Name Type | Reset | Description 
Value 


зиз) |RO |2980 | Resved | 


SMP RD EN DLY SEL | [2:0] R/W | 3’h3 Sample Read Enable delay selection 
0: no delay 
1: delay 1 clock 


6.5.7.2.18 NANDC DLLO Configure 


Ce [sro [9 [2o [27 [2s [25 [ж [эз Га [т [ 5 | e [тв | e ес 


Reserved 


Reserved И DLO DLY SEL 


Field Name Type | Reset | Description 
Value 


PCs | | |а  —  —| 
DLO DLY CPST EN [B] | RW јато | 0: manual compensation by software 
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DLO_DLY_INV [7] R/W |1hO 0: sample clock not invert 
1: sample clock invert 


DLO DLY SEL | [6:0] | RW |7ҺЗҒ | DLO ау number for manual set 


Note: 
For ONFI/Toggle Nand, it refer to clk sample posedge DQS signal when read. 


For SPI Nand, it refer to output clock signal. 


6.5.7.2.19 NANDC DLL1 Configure 


Le [sr эо [29 [29 [2 25 [2s [ж [зз [2 [т [ | s [ | 7 [ v6] 


Reserved 


Reserved a % DL1 DLY SEL 


Field Name Type | Reset | Description 
ча та 


DL1 DLY CPST EN 8] RAN | 1hO 0: manual И by software 
Ree їз ee 
ри DLY му 7] R/W | ТПО 0: sample clock not invert 

A РАН ВИЙ 


DL1_DLY_SEL [[6:0] | R/W | 7'h3F | DL! ау number for manual set 


Note: 
For ONFI/Toggle Nand, it refer їо сік sample negedge DQS inv signal when read. 


For SPI Nand, it refer to read clock sample signal. 


6.5.7.2.20 NANDC DLL2 Configure 
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Cm [sro |o [ж [27 [25 [25 [зи [25 [ [2 [ | 8 [в [ v7 [ v6] 


Reserved 


Reserved x Е DL1 DLY SEL 


Field Name Type | Reset | Description 
наш ee 


DL2 DLY CPST EN R/W | 110 0: manual жиреп by software 
Баа а 
рг DLY INV 7] R/W | 1hO 0: sample clock not invert 

UM n [m ја. 


DL2 DLY SEL [60] | ВАМ | 7Н3Е | DL1 ау number for manual set 


Note: 
For ONFI/Toggle Nand, it refer to data out delay when Write. 
For SPI Nand, it no used. 


6.5.7.2.21 NANDC DLL Configure 
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Lm [s эо [19 [2 [2 [ 26 [25 [ж [5 [2 [т [8 | s [| | v [№ 
DLL 


DLL PHASE INTER 
Reserved 
VAL 


DLL CPST THR _ К, ЕИ DLL_INIT 


Field Name Type | Reset Description 

сат ESSEN 
ПО СЕЛ (| Гама 
DLL_CPST_START [11] RAV | 40 0:011 compensation start by hardware 
е БЕНЕН 
[DLL AUTO OLR.EN [fa] [вм | Tho [DLL auto clear by haraware — | 


DLL CLR R/W | ТПО DII clear by software 
0: not clear 
СУ] ИЕ 
DLL EN [7] R/W | f'hO 0: dll disable 
AO | | ш» 


[nir — ја [RW [7h [юше — 


6.5.7.2.22 NANDC DLL STSO 
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Cm [sr [з [29 [ж [ 2 25 [25 [2 [з [22 [ 2 [29 [19 [в [ v7 | v6] 


Reserved 


| ei [us | 14 | ИЕН И qo o [ат s | 4 | | 


Reserved 


ө 
.ЛЕНЕНЕНЕНИНЕБЕНЕНЕН 


Field Мате R/W | Reset | Description 
Value 


Pies) [Ro ею [еш | 
роботот ја [RO (то [DlLempesatorSMsmus — | 
oust [ва [Ro [oro јама — .—— | 


DLL ERROR [1] 1'hO 0: dll no error 
n ШИ 1: when dll unlock 
DLL LOCK 1'hO 0 : dll not lock 
ina NN 1 : dll locked 


6.5.7.2.23 NANDC DLL STS1 


ENEIEIJEREZ2EIESEREREREREREIE [т [ 8] 
о я Г сы | 


Rsv DL1_DLY_SEL Rsv DL1_DLY_SEL 


Type RO RO RO 


Rsv DLO_DLY_SEL DLL_CN T 


Type RO RO RO 


LI ГР 1515] 


Field Мате R/W | Reset | Description 
Value 
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LO ја | 
(23) 

(22: 

[ 

[14: 

[7] 


[RO | 
[RO | 
с во | 
[DLL DLY SEL |12216] | RO_| 
[RO | 
[RO | 
[RO | 
[RO | 


DL2 dly number 


ја | 
эст [eg | 


6.5.7.2.24 SNFC Common Configure 


0x0100 SNFC Common Configure SNFC_COM_CFG 


__ ПРИН 


DL1 dly number 
DLO DLY SEL 14:8] | 


RF_CS_SEL B |. Reserved SNFC_ADDR_STEP SNFC_LOOP_TIMER 


SNFC_LOOP_TIMER 


R/W 


СЕЕ |) ОО 


Field Мате R/W | Reset Description 
Value 


ВЕ С5 SEL [31:30] RAW |270 RF CS selection 
0: cs 0 
1: cs 1 
2/3: reserved 


RF RX LSB [29] SPI Nand RX LSB endian 
RF TX LSB [28] SPI Nand TX LSB endian 
Pe) [mra [Ro | је 


SNFC ADDR STEP [23:20] R/W |4'h1 It is used to set the added address step of 
every repeat page. 
1: the added step is 1 
2: the added step is 2. 
SNFC ІООР TIMER | [19:0] R/W |20'hFFF | This timer is used to set the get feature loop 
ren quem НЫ netted с, 


6.5.7.2.25 SNFC Status 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 255 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


ае Гэ |ә |а ае а е Га Га ра Га а Га е Ге ее 


Reserved STS_CHK_LOOP_CNT 


SNFC_CURT_STATE 


Field Name R/W | Reset | Description 
Value 
| (ел ро реј | 
STS СНК LOOP ONT | [19:16] 4'hO Status check loop counter. 
It is used to check how many loops of the 
check status processing. 


[nen јо [эю ја SCS 
кес CURT state [вз] | RO (от јан 


SNFC_BUSY [1] 1hO 0: snfc is idle 
1: snfc is C _ 


6.5.7.2.26 SNFC Get Features status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ај ене -| 


SNFC_FEATURES 
че) м 


SNFC FEATURES 


ECNESESECAJEREGEREREBEREREREREREBES 
[Name и | 


Type 


Field Name R/W |Reset | Description 
Value 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 256 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[1919 [во |3280 |SNrFCGetfeaues ^ | 


6.5.7.2.27 SNFC Clock Configure 


Cm [sr [| 2 [2 [2 [2 [25 [ж [з Га [эт Гао [9 | e [ v | ol 


Reserved 


E E CLK DIV M 
Reserved Er i d CLK OUT EN SEL 


Field Name Type | Reset | Description 
A ана 


CLK 2X EN 10] R/W | 1hO Sfc sample 2x en in sfc control , when sample 
Roux САБЫ ааа 

СІК OUT 2X EN R/W | 1'hO Sfc phy clock out use 2x: 

0: not 2x 

1: use 2x 
CLK SAMPLE 2X PHASE RAV |1hO Sfc phy sample 2x clock phase: 

0: phase 0 

1: phase 1 


CLK SAMPLE 2X EN Sfc phy sample clock use 2x 


CLK SAMPLE SEL RAN | 1hO Sfc read sample clock select 
0: clock from loop pad 
1: clock from dly line 


CLK OUT EN SEL [5:3] RAN | 3’hO CIk out enable delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hlck 


CLK POLARITY Serial Clock polarity 
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0: neg 
1: pos 


У шо DIV_MODE = :0] = 0: sfc output serial clock frequency equals to 
Sfc work clock frequency 
1: sfc output serial clock frequency equals to 
1/2 sfc work clock frequency 
2: sfc output serial clock frequency equals to 
1/4 sfc work clock frequecny 


6.5.7.2.28 SNFC IO Delay Configure 


0x0114 SNFC IO Delay Configure SNFC IO DLY CFG 


| Bit (зт 30 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


DO DLY SE г DATA_IE_DL | DATA_OE_D 
Reserved 
L & Y_SEL LY_SEL 


Field Name Type | Reset | Description 
ИИ 


EE DLY_SEL ^ 5) R/W | 270 feet шт data out delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA IE WIDTH CTRL | [4] 0: data ie is sfc data ie 
1: data ie is sfc data іе | віс data ie d1 


DATA IE DLY SEL [3:2] RAN |2h0 Data ie delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA OE DLY SEL Tio) [aw |zm [о Data oe delay sel 
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0: no delay 
1: delay 1 hclk 


2: delay 2 hclk 


6.5.7.2.29 SNFC WP/Hold Initial 


Cm [s о 2 [0 [2 [2 [5 [э Газ [2 [т [в [| s | e | v [№ 


Reserved 
re UAE m 
Reset |Б Ж je sepes ЕН ЕСЕ 
| Bit | 15 | 14 | 13 | 12 | v | 10 | 9 | 8 | 7 ' 6 | 5 [ 4 | 3 |2 то | 


Reserved 


ЕЛЕНЕНИНЕНЕЕЕНЕНЕНЕНЕНИНЕНЕЛИЕЕНЕН 


Field Мате Туре | Reset | Description 
== 


HLD_INIT 1] R/W | 1h1 0: HLDn initial value is 0 
жое ud — REN 
WP INIT R/W | 111 0: WPn initial value is 0 
mw ORO а 


6.5.7.2.30 SNFC CS Timing Configure 
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Cm [sro [2 [2 [2 [25 [ви [5 [а а Га [л [в еее 


Reserved 


Type 


SSS SS MENU eae 
| Reset ШИ ЕШ И ЕИ ОЗ СЗ ИЕ И И С С ИЕ И 
Bi [15]14]13]з12]п1[]9/]/в]7]%]8]4]/з3]2 1] 


CS DLY SE 
Reserved TSLSH DLY NUM 


Field Name Type Reset Description 
Value 


qmm [no | [Reed | 


CS DLY SEL [8:7] R/W 1 CS delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
TSLSH_DLY_NUM [6:4] 3 CS deselect time delay num. 
0: no delay 
1: delay 1 ск 
CSH_CLKOUT1_EN 
CSH_CLKOUTO_EN 
| 


TSHCH_DLY 
TSLCH DLY ui 
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Last clk out enable when cs high 

0: not enable 

1: enable 

First clk out enable when cs high 

0: not enable 

1: enable 

1 Sfc cs not active setup time delay control 

0: no delay 

Ш 1: delay 1 ск 

1 Sfc cs active setup time delay control 
0: no delay 

Ш 1: delay 1 ск 
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6.5.7.2.31 SNFC CS Read Sample Control 


0x012C SNFC Read Sample Control SNFC_RD_SMP_CTL 


| Bit [зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21. 20 | 19 | вјт | 16 | 


Reserved 


BYTE SMP VLD DL 
Reserved E T SMP DLY W T SMP DLY 
Y SEL 


Field Name Type Reset Description 
Value 


сјај [нее o 


BYTE SAMPLE. VL | [12:10] R/W 4 byte sample valid delay sel 
D DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 
BIT SAMPLE VLD | [9:7] Bit sample valid delay sel 
DLY SEL 0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 


SAMPLE RST M Ime iP ја Sic if read buffer sample reset 
T SAMPLE DLY W [53] | [RW ]|1 | Sfc if read buffer write enable delay control 
T SAMPLE DLY R oo Sfc if read buffer read enable delay control 


6.5.7.2.32 SNFC SPI Sub Layer Micro-Instruction 
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0x0130 ~ SPI Micro-Instruction Register 0 ~ SNFC_INST 0 
0x0140 SPI Micro-Instruction Register 4 ^ SNFC INST 4 


Bit (зт | 30 | 29 | 28 | 27 | 25 | 25 | 24 | 23 | 22 [21 (20 | 19 | 18 | i7 | 16 | 
[Name м С 


SNFC_INST_H 


Type 


ЕЕ: ЖЕНЕ ЗБЕН 
[Reset | o | o | o оо fo} ој ој оО ааа ооо | 
Len pas a os ae Е И Е Е ЗСЗ Е С ECRIRE EON 

м 58-0 


SNFC_INST_L 


Type 


Field Name R/W | Reset | Description 
Value 


SNFC_INST_H [31:16] | RO. | 16һо | The SPI micro-instruction high part 
SNFC INST L [15:0] |RO |160 | The SPI micro-instruction low part 


Note 0: The micro-instruction is 16bytes, and the max instruction is 10 items. 


Note 1: It is used for debug only 
6.5.7.3 Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only Nand, Only 
ECC and Auto Mode. The function modules and the corresponding working state are listed in the 
following table. 


Table 6-8 Four Work Mode 


Saas AHB Masier Nand Sequence Generator 


Only Master Mode Idle 


Only Nand Mode Idle 

Onlye ECC Mode Work 

Auto Mode Work or Idle 

The registers of NANDC_MODE will do the work to indicate which mode is active. We call this register 
as Function Setting Register. 

Three register of MAIN USE, SPAR USE, and MAIN SPAR APT will select which part of the 
NandFlash will access and which buffer is used to accommodate the data. We call these three 


registers as Feature Setting Registers. 
The combinations of the Function Setting Registers and Feature Setting Registers have special 
meanings. 
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Table 6-9 Configure of Four Work Mode 
Function 
Feature Setting | ation Description | | ation Description | 

Setting 

Шр ECC |MAIN SPARM 
SPAR. 
EN | USE| USE 

MODE 


EN m Auto Mode, transfer only main or spare data (3) 
EP 0/18) Auto Mode, transfer main & spare, but main and 
Auto 2'b00 spare in Joint scenario. E.g. pagesize = 512 Bytes 
Mode Auto Mode, transfer main & spare, but main and 
ж нш is in Apart scenario. E.g. pagesize = 2k / 4k 
EX 
| 5 | 
КИ 
IE 


EN с}, о a Master transfer only main data 
ony 2'b01 | х|о |1 | or] Only Master transfer only spare data) 
Only Master transfer main and spare data 
7 Px [1 [9 [X foniyNandwanster ony main data | 
[x | [1 | x foniyNandiransfer опу spare data | 


Only Nand transfer main & spare data, main and 
spare in Joint scenario, E.g. pagesize = 512 


ж Only Nand transfer main & spare data, main апа 


is Apart scenario, E.g. pagesize- 2k / 4k / 
Only 2b om ECC encode/decode in main and spare part 
ECC Only ECC encode/decode only in main part. 


@ “X”: Means it doesn’t саге, 0 or 1 has the same means. 


Notes: 


(2) “0/1”: Means it can be configured to 0 or 1, they have different means. 

(9 Note that, when in Auto Mode, either transfer only main or only spare data, software should 
configure MAIN USE = 1 and SPAR USE = 0. The spare data is read from or write to the main buffer 
(ping-pong buffer), but not the spare buffer. 

@ Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read 
from or write to spare buffer. You can also read or write spare data to main buffer by configuring 

MAIN USE = 1 and SPAR USE =0 with the RAM address configure to spare address and instructions 
using MRDT/MWDT instead of SRDT/SWDT. 

5 Note that, when MAIN SPAR APT is 0, then the main instruction of MRDT/MWDT transfers total 
length is the main & spare; when MAIN SPAR APT is 1, then it transfer total length is the main only. 
And the spare data need the spare instruction to transfer. 

Other than these configures are illegal. 
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The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint қ браге А Ѕраге 
Scenario Main Area 1 Koi Main Area 2 NED 
Apart = А à Spare Spare 
Во ана Main Area 1 Main Area 2 ner р 


Figure 6-16. Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. "Y" indicates 
this register is valid, and need to configure in this mode; "N" indicate this register is invalid, and need 
not to configure in this mode. 


Table 6-10 Valid Parameters in Four Mode 


AUTO MODE 


MAIN | ECC. 
USE EN 
Y Y 


SPAR | SPAR | MAIN. | MAST 

_INFO | SIZE | SIZE | ENDI 

POS AN 
Y Y 


MAIN | ECC_ 
USE EN 
Y N 


SPAR | SPAR | MAIN. | MAST 

_INFO | SIZE | SIZE | ENDI 

POS AN 
Y Y 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 264 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC9820A Device Specification 


NAND MODE 
MAIN 
© | SPAR | MAIN. ЕСС 
SPAR 
_USE | USE EN 
APT 
Y Y Y N 
SPAR | SPAR | MAIN. | MAST 
_INFO | SIZE | SIZE | ENDI 
POS AN 
Y N 


MAIN | ECC. 
USE EN 
N N 
SPAR | SPAR | MAIN | MAST 
_ИМРО. | SIZE | SIZE | _ENDI 
.POS AN 
Y N 


Please refer to the Instruction Examples chapter for the instructions configuration and register set. 


6.5.8 Application Notes 


6.6 DMA Controller 


Base Addr Range Addr Map Description 


0x2010 0000 ~ 0x201F FFFF DMA Control Register 
6.6.1 Overview 


Channel type would be standard and full type, and the situation listed as below: 


Channel Num Channel Type 

Channel 1 — 24 Standard Channel 

Channel 25 - 32 Full Channel 
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DMA has the posibility of up to 64 hardware request, and requests would be illustrated below: 


Req Num Request Clock Relation Channel Type 
Req 1 | Sim rx Async Standard 
Req 2 | Sim tx Async Standard 
Req 3 | 150 rx Async Standard 
Req 4 | lisO tx Async Standard 
Req 5 | 154 rx Async Standard 
Req 6 | 1151 tx Async Standard 
Req 7 | lis2rx Async Standard 
Req 8 | lis2 tx Async Standard 
Req 9 | lis3 rx Async Standard 

Req 10 | lis3 tx Async Standard 
Req 11 | Эр rx Async Standard 
Req 12 | ӛрі0 tx Async Standard 
Req 13 | Spit rx Async Standard 
Req 14 | Spit tx Async Standard 
Req 15 | Spi2 rx Async Standard 
Reg 16 | Spi2 tx Async Standard 
Req 17 | UartO rx Async Standard 
Req 18 | UartO tx Async Standard 
Req 19 | Uart1 rx Async Standard 
Req 20 | Uart1 tx Async Standard 
Reg 21 | Uart2 rx Async Standard 
Req 22 | Uart2 tx Async Standard 
Req 23 | Uart3 rx Async Standard 
Req 24 | Uart3 tx Async Standard 
Reg 25 | Uart4 rx Async Standard 
Req 26 | Uart4 tx Async Standard 
Req 27 | Drm_cpt Async Standard 
Req 28 | Drm_raw Async Standard 
Req 29 | Vbda0 Async Standard 
Req 30 | Vbda1 Async Standard 
Req 31 | Vbad0 Async Standard 
Req 32 | Vbad1 Async Standard 
Req 33 | Vbad2 Async Standard 
Req 34 | Vbad3 Async Standard 
Req 35 | gps Async Standard 
Req 36 | 5400 га Async Standard 
Req 37 | SdioO wr Async Standard 
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Req Num Request Clock Relation Channel Type 
Req 38 | Sdio1_rd Async Standard 
Req 39 | Sdio1_wr Async Standard 
Req 40 | Sdio2_rd Async Standard 
Req 41 | Sdio2_wr Async Standard 
Reg 42 | Emmc rd Async Standard 
Reg 43 | Emmc wr Async Standard 
Req 44-64 | Reserved Async Standard 
6.6.2 Features 


AMBA2.0 AHB Specification. 

Two 32-bit AHB masters for read and write operation. 

One AHB 32-bit slave for configuration only supports word access to AHB slave port. 
Support Byte/Half-word/word transfer on AHB Read/Write Master. 

Not support AMBA ERROR/RETRY/SPLIT response. 

Support AMBA NSEQ/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 

AHB Master Big-endian or Little-endian. 

Support 32 channels assigned to hardware request by Channel ID; 

One physical channel shared by 32 Logic channels. 


4-level configurable priority. 0 has the highest and 3 have the lowest priority. For the channels 
with the same priority, robin-round would be preferred. 


o Synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 
Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 
Support link list for scatter and gather transfer. 
Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 
Automatically disable channel after requests done. 
Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment length in Standard 
Channel, while forbidden in Full channel). 


Support 256M-1 byte transaction length. 
Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full DMA channel. 


Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full DMA 
channel. 
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e Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full DMA 
channel. 


e  Address-fix transfer for either Source side or destination side. 

e  Address-wrap transfer for either Source side or destination side. 

e Pause DMA or pause logical channel. 

e interrupt of fragment, block, transaction and link list, with raw and masked status. 
e interrupt of Error configuration, and support errors status. 

e Support hardware request to be re-allocated by Channel ID. 


e Support automatically sleep when all requests served, and wakeup when hardware request 
active; 


e Support software retention if power domain of DMA shut down; 
6.6.3 Function Description 
6.6.3.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on 
AHB and APB can complete quick data movement from/to memories, internal RAM or External SRAM. 
DMA Controller can also be used to connect any two devices other than memories, as long as they can 
be addressed in memory space. 


6.6.3.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called "Standard" DMA channel, and the other is "Full" 
DMA channel. 

For most applications, a standard DMA channel would be sufficient, with least configurations and 
simplest control flow. AHB sequential transfer and FIFO transfer would be efficiently managed, with 
byte, half-word or word size. 

For special applications, such as image rotation or complex data arrangement, Full DMA channel 
support address wrap transfer, configurable transfer step and link list mode. 


6.6.3.3 Data Structure 


For Standard DMA channel 
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Fragment 1 Fragment 2 Fragment X 


Figure 6-17 Standard DMA channel 
For Full DMA channel 


Fragment 2 Fragment X 


K— —— Fragment 1 


Block Step 


Block 1 Block 2 DE Se ? 


^ ~ 
^ =a 
227, т» 
- 
^ ~~ 
- кын 
- кыа 
^ “хе 
= 
” ~~ У 
2 й Fragment Step Fragment Step EN 

РА Ve. y ~. 
~ 

Fragment | ————— —9À5 Fragment 2 ------ <— Fragment x 

XN XN- 


Figure 6-18 Full DMA channel 


6.6.3.4 DMA Pause 


There are two levels of pause action implemented in DMA controller. 

One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, 
the DMA controller would stop all the channels after the current fragment/block completed, hold the 
accepted and subsequently requests. DMA would not sleep during pause state. 

The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, 
the channel would be temporarily hold and stop all the transfer action. 
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6.6.3.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly 
judge their priorities and then select the highest one to serve. 

For the channels having the same level priority, DMA controller would serve them by Round-robin way. 


6.6.3.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length “FRAG_LEN” would be 
configured equal to the FIFO watermark. 


6.6.3.7 Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once 
the address reaches the "WPPT", the next address jumps to the “WPTO” address after completing the 
“WPPT” data transfer. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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Src/Dest Address 


WRAP_PTR 


WRAP TO —» 


6.6.3.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AHB master ports. The detailed 
information on AHB big-endian and little-endian would be preferred to AMBA2.0 Specifications. 
Beside AHB master endian configuration, each channel would separately switch data. 


6.6.3.9 Un-aligned Word Access 


Word access on AHB bus must be address aligned to word boundary. If DMA was configured to 
read/write un-aligned address with word size, DMA would first read/write 1-3 bytes, and then move 
word by word. For the last 1-3 bytes, DMA probably had to read/write them by bytes, as illustrated 
below. 

To improve bus efficiency, DMA would directly read unaligned address with word size, and discard 
redundancy byte when writing to the destination address. 


Ѕгс addr = Dest addr = 
0х4000 0001 Little-endian |||] 0x4000_ 10003 
Write byte @src_addr 


Read byte @src_addr 
Read byte @src_addr + 1 Write word @src_addr + 1 


Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must be 
supported. 

For Full DMA channel, if the step of transfer different with the data size (the address is not successive), 
un-aligned word access would turn to be total byte access. 


6.6.3.10 © Мога Packing 
To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, byte or half-word 
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would be packed into word internal DMA. 
6.6.3.11 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when DMA was 
implemented in SOC. DMA controller support each hardware request to be re-allocated to the 
Standard or Full DMA channels. 


6.6.3.12 Error Configuration 


Unaligned word access with un-successive address. 
Request for transaction or link list in Standard DMA channel. 
Zero Fragment/block length. 

Address wrap for Standard Channel. 


6.6.4 Control Registers 
6.6.4.1 Memory map 


ARM base address: 


неа — [Name — је | 
мое | И 
о10- 4032 7 | CENT Configue Regis | | 
onw-odoró [СНА Configure Registers | | 
ono-odosc | CPNS Configure Registers | | 
Токтосо өкіюес "| CHNA Configure Registers | | 
omov-ormac | CHNS Configure Registers | | 
риот | СМ Configure Registers — | | 
[ommrorBc [СНА Confgue Registers | | 
[p 

| Е 

Г’ 


0x11C0- 0x11FC СНМ8 Configure Registers 
0x1200- 0x123C CHN9 Configure Registers 
0x1240- 0x127C CHN10 Configure Registers 
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СТ [эт СИ 
Готово очевс [emn Оте neses | | 
насочете | CHNT2 Configure Registers — | — | 
[onsw-odsso | CHNTS Configure Registers [м 
01840-01876 онна Configure Registers | —— | 
01380-01380 оние Configure Registers | — | 
[omaco-ouorc — [cHNi6CoMgueRegses | 
[oram-od4so | CHNT7 Configure Registers | | 
ona-Od4;o — оние Сота пазва 
041480-041486 — [CHNiSCoMgueRegses | = | 
окмсо-окағс [cHNEDCoMgueRegses | — — | 
01500-01886 | онно Configure Registers | — | 
Гонтв40— 01970 [СНЕ Configure Registers | — | 
Гонтвво_ 01980 | CHN2S Configure Registers | | 
[onsco-odsrc | CHN24 Confgure Registers |  — — 
ог16- 04690 | CHN2S Configure Registers ОИ 
041640-041676 С |CHNBBCoMgueRegses О | 
[onésm-odéBo 7 | CHNZ7 Configure Registers | 
ох16с0-ок6627 [cHNBBCoMgueRegses | = | 
[oxt700-0xi796 | CHN2® Configure Registers | — | 
рамото | CHNGO Configure Registers | — | 
[01780-01780 | CHNG1 Configure Registers | | 
ові7с0-бкі?Ес | CHNG2Conigure Registers | | 
нв оао ea 


Channel ID for request 1 assignment. 

Corresponding channel would serve 
0x2000 REQ1_CID 

the request 1 after properly 

configured. 
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СС — [Name [белш | 
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СС [Мәе [белш OOOO 


6.6.4.2 Register Descriptions 


6.6.4.2.1 DMA_PAUSE 


Description: 


Field Name Typ | Reset | Description 
e Value 


| .  |Bri7][RO |1650 [Reserved | 


DMA PAUSE STATUS | [16] 1'bO DMA Pause status. 
0 : In active state. 
1 т Pause state. 


| msi] fro |1550 [Reserved | 


DMA PAUSE RW [160 Active High, pause all the channels. 
Note: If "DMA PAUSE" asserted active when the 
DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


6.6.4.2.2 DMA FRAG. WAIT 


Description: 


Field Name Type | Reset | Description 
Value 


DMA FRAG WAIT то 150 ССИ Wait Time. With unit of AHB clock. 
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6.6.4.2.3 REQ PENDO EN 


Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[31:0] [31:0] | RW 3290 | Requests Pending Enable. 
Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


6.6.4.2.4 REQ PEND1 EN 


Description: 


Field Name Type | Reset | Description 
ee RN NNI 
REQ PEND EN[63:32] | [81:0] | RW 32’b0 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


6.6.4.2.5 DMA INT. RAW STATUS 


Description: 


Field Name Typ | Reset | Description 
e Value 


DMA INT RAW STATU [31:0] 3260 | ОМА 32 Channels Interrupt Raw Status. 
S 0 : No Interrupt need to be served. 
1: Interrupt need to be served. 


6.6.4.2.6 DMA_INT_MASK_STATUS 


Description: 


Field Name Тур | Reset | Description 
e Value 


ОМА INT MASK STATUS | [31:0] 32’b0 | DMA 32 Channels Interrupt Mask Status. 

0 : No Interrupt need to be served. 

1 : Interrupt need to be served. 
6.6.4.2.7 DMA REQ STATUS 
Description: 
Field Name Type | Reset | Description 

Value 
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DMA_REQ_STATUS [31:0] 32’b0 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1: Request need to be served. 


6.6.4.2.8 DMA_EN_STATUS 


Description: 


Field Name Type | Reset | Description 
еме ре 
DMA EN STATUS [31:0] 32’b0 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


6.6.4.2.9 DMA DEBUG STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


а [sc ры af — 8 —— 
олан ы = —— 29 — — 
[SRGHREADY [пл [но [rbi | Source Side HREADYaatus | 
[DEST_AREADY [te [но [rb [DesinaionsdeHREADYsuus. — | 
PF i іа но [so [неее | 
(MAN Fsm тато [nzs| |RO [seo јин — | 
[Sac Few STATUS “|1741 [НО [450 зоне веом за 
[pest Fsm status (ва [но [sto [Destmaionsderswsuus — | 


6.6.4.2.10 DMA ARB SEL STATUS 


Field Name Type | Reset | Description 
Value 


CHN ARB SEL БЕНІЗЕЕЛЕК НЕН Channel Arbitrator Selection Status; 


6.6.4.2.11 STD_CHN_PAUSE 


Description: 


Field Name Type | Reset | Description 
Value 


CHN PAUSE STATUS ЕВЕ ССС Pause status. 
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If pause the current busy channel, 

"CHN PAUSE STATUS" would be observed after 
the fragment completed. Otherwise, 

"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


PSA] |RO |1550 | Reserved | 


CHN PAUSE RW 1'bO Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


6.6.4.2.12 STD CHN REG 


Description: 


Field Name Type | Reset | Description 
Value 


EET ај дент 


6.6.4.2.13 STD_CHN_CFG 


Description: 


Field Name Type | Reset | Description 
Value 


о ав [swo | Reserved. | 


ERR_TYPE_STATUS [23:20] 4’b0 Error Configure, which would be cleared when 
"ERR INT. STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


[emm feo ^  — — — 


AHB BURST SEL [16] RW | 1’b0 AMBA Burst Select: 
1'bO : INCR8; 
1'b1 : INCR4; 


rsa [RO [ze |е — —  —] 
CHN PRIORITY [13:12] Channel Request Priority. Four level of Priority 
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supported as list : 

2'b00 : Lowest priority. 

2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


ар |RO |350 | Reserved | 
PB] [RO |fbO |ResevedforrulDMAchanel | 


|222 |5 [RO [3*0 | Reserved, —— ^ ^ 0 O 
Па [во [150 | Reserved for Full DMA channel. 
pt} [RO |3% | Reserved |000 | 


CHN EN RW ТБО Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


6.6.4.2.14 STD CHN INT 


Description: 


Field Name Type | Reset | Description 
Value 


м [seo [вы | 
ет јо [s И 
[qms [wo [тю вена — — | 
Со јето [se [Reserves —— 


CHN CFG ERR INT MASK STATUS | [20] 1'bO БОШОП error masked 
interrupt status. 


[ms [Ro [ro [reseve 
[us [Ro [ro [Reserved — — — 


CHN BLKINT MASK STATUS 17] 1'bO Channel Block Masked interrupts 
Sale 
СНМ FRAGMENT INT МАЭК 16] тро Channel Fragment Masked 
СЕ ЕИ 
очајно [sbo [везем 


— CFG ERR INT RAW STATUS ili I error raw interrupts 
<= 


[m] [RO (то [Reserved —— 0 0 
EUN - == 
(сни вікімт RAW STATUS | — |RO |150 | Block done interrupt status. | 
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CHN_ FRAGMENT 1'bO Fragment done Raw interrupt 
INT RAW Е status. 


та је |ы |е? __ 


—— CFG ERR INT EN COE. error interrupt 
Сети 


PP RO то | | Reserved. | | 
л [во fro [Reeve o 


6.6.4.2.15 STD CHN SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


6.6.4.2.16 STD CHN DEST ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


СНМ DEST ADDR | [31:0] Channel Destination Address 


6.6.4.2.17 STD CHN FRAG LEN 


Description: 


Field Name Type | Reset | Description 
Value 


SRC SIZE [31:30] | RW | 2'bx Source AHB Size. 
2'500 : Byte; 
2601 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


DEST SIZE [29:28] | RW 2'bx Destination AHB Size. 
2'500 : Byte; 
2601 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
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SWT_MODE [27:26] T 
REQ_MODE [25:24] T 


ADDR_FIX_SEL [21] 
ADDR_FIX_EN [20] 
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Data Switch mode selection. 

2’b00 : ABCD => ABCD; 

2'b01 : ABCD => DCBA 

2'b10 : ABCD => BADC; 

2'b11 : ABCD => CDAB 

Request mode, For Standard DMA channel: 
2’b00 : Fragment; 

2'b01 : Block; 


2'b10 : Forbidden in Standard DMA channel; 
2'b11 : Forbidden in Standard DMA channel; 
Reserved for Full DMA channel WRAP SEL". 
Un-available in Standard DMA channel. 
Reserved for Full DMA channel WRAP ЕМ". 
Un-available in Standard DMA channel. 
Selection of the side using Address Fixed mode. 


0 : Address Fixed on Source. 

1 : Address Fixed on Destination. 

Only one side of a DMA channel can activate 
address-Fixed mode at a time. 

Address Fixed Enable: 

0 : Disable Address Fixed mode. 

1 : Enable Address Fixed mode. 

Active High would make address fixed within the 
fragment, while FRAG STEP" and "BLK STEP" 
would be applied to address after fragment done; 


[19] RW 1'bx Reserved for Link list end flag. Un-available in 
lo mA DMA channel. 


FRG LEN Қыш 


6.6.4.2.18 STD_CHN_BLK_LEN 


Description: 


Fragment Length, with byte unit. LN 128K-1 


bytes ) 


Field Name Type | Reset | Description 
Value 


BLK_LEN т Block Length, with byte unit. (Max 128К-1 casui M ETE 


6.6.4.2.19 
V1.1 


FULL CHN PAUSE 
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Description: 


Field Name Type | Reset | Description 
Value 


ЕВН ССА СЕЛИ кои [Reserved | 
|CHN_PAUSE_STATUS | 16] | АО | 10 | Channel Pause status. | 
[nes [Ro pm аен 


CHN PAUSE RW 1'bO Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


6.6.4.2.20 FULL_CHN_REQ 


Description: 


Field Name Type | Reset | Description 
Value 


ш шасы — — 


6.6.4.2.21 FULL_CHN_CFG 


Description: 


Field Name Type | Reset | Description 
Value 


ERR_TYPE_STATUS zn 4’b0 Error fe потат which would be cleared when 
"ERR INT. STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


[ferro |w ООО 


AHB BURST SEL [16] RW | 1’b0 AMBA Burst Select: 
1’b0 : INCR8 ; 
1'b1 : INCR4; 


[Frag ао [so [меш —  —  — — 
CHN PRIORITY [13:12] Channel Request Priority. Four level of Priority 
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supported as list : 

2'b00 : Lowest priority. 

2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


|. |f] |RO |350 | Reserved | 


LLIST CFG VALID RW 1'bO If "LLIST. EN" asserted, active high indicates Link 
list configure valid. 
0 : Link list configure in-valid. DMA controller need 
obtain link list configure information by link list 
pointer. 
1 : link list configure information valid. DMA 
controller would continue to complete the node 
and clear this bit. 
Note: Strongly recommend to observe only. 
Carefully writing to this bit, which may cause DMA 
crashed. If had to do so, pause this channel 
before changing. 


22 |8 |RO |3t0 | Reserved | 


LLIST EN [4] RW 1'bO Link list Enable, only available for full DMA 
channel. 
0 : Disable the link list. 
1 : Enable the link list. 

[ — mq [RO [sm је | 


CHN EN RW 1'bO Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


6.6.4.2.22 FULL CHN INT 


Description: 


Field Name Type | Reset | Description 
Value 


БЕЛЕСІ [эво [анима 


aaa CFG_ERR_INT_CLR бошап error interrupt 
clear. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 283 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC9820A Device Specification 
Ге 
] 


CHN CFG ERR INT MASK STATUS Шә error masked 
" 
CHN LLIST INT MASK STATUS Channel Link list Masked 
sd 
СНМ ТВС INT MASK STATUS Channel Transaction Masked 
d 
Channel Block Masked interrupts 
E 


СНМ ВІК ІМТ MASK STATUS 117 =] 
Channel Fragment Masked 
interrupts status. 


CHN FRAGMENT INT MASK 
. STATUS 


Reserved. 


Configuration error raw interrupts 
status. 


Channel Link List interrupts 


mI ст 


шы 

3] | RO |350 
СНМ CFG ERR INT. RAW STATUS IM. БО 

ы) 

“| 

"FI 


СНМ LLIST INT. RAW. STATUS "I 
CHN TRSC INT. RAW. STATUS 


СНМ ВЕК INT. RAW STATUS 


status. 


Channel Transaction interrupts 
status. 


1'bO Block done interrupt status. 


1’b0 Fragment done Raw interrupt 
status. 


so 


"ро Configuration error interrupt 
enable. 


СНМ FRAGMENT INT. RAW. STATUS S Jk 
CHN CFG ERR INT EN Бас і 


СНМ LLIST INT EN Link list done interrupt enable 


CHN TRSC INT EN Transaction done interrupt 
enable 


CHN BLK INT EN Block done interrupt enable. 
CHN FRAGMENT INT EN i EON EE Fragment done interrupt enable. 


6.6.4.2.23 FULL СНМ SRC ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


6.6.4.2.24 FULL CHN DEST ADDR 
Description: 
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Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


6.6.4.2.25 FULL_CHN_FRAG_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW. | 2'bx Source AHB Size. 
2'500 : Byte; 
2601 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
DEST SIZE [29:28] Destination AHB Size. 
200 : Byte; 
2601 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
Data Switch mode selection. 


2'b00 : ABCD => ABCD; 

2'b01 : ABCD => DCBA 

2'b10 : ABCD => BADC; 

2'b11 : ABCD => CDAB 

Request mode, For Full DMA channel: 
2'500 : Fragment; 

2’b01 : Block; 

2'b10 : Transaction; 

2'b11 : Link List; 


tt 

ADDR_WRAP_SEL [23] Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 
1 : Address wrap on Destination. 
Only one side of a DMA channel can activate 
address-wrapping mode at a time. 


Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
^WRAP START ADDR" address when the 
current address matches "WRAP END ADDR" 
address: 

0 : Disable address wrap mode. 


ADDR WRAP EN [22] 
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"WRAP START ADDR" and 
^WRAP END ADDR" would be used to limit the 
address space of either Source or Destination. 

ADDR FIX SEL [21] RW | 6’bx Selection of the side using Address Fix mode. 

0 : Address Fix on Source. 

1 : Address Fix on Destination. 

Only one side of a DMA channel can activate 
address- Fix mode at a time. 

ADDR FIX EN [20] RW | 1’bx Address Fix Enable: 

0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within the 
fragment, while FRAG. STEP" and "ВЕК STEP" 
would be applied to address after fragment done; 


LLIST END [19] RW 1’bx Link list end flag. Active only when "LLIST EN" 
asserted. 


BLK LEN REC H [18:17] | RW. | 2’bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 2'bO. Only to be 
configured other value during state retention after 
wake up 
Fragment Length, with byte unit. (Max 128K-1 
bytes) 


6.6.4.2.26 FULL CHN BLK LEN 


Description: 


Field Name Type | Reset | Description 
Value 


ВЕК LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


6.6.4.2.27 FULL CHN TRSC LEN 


Description: 
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E Eu e — 


TRSC LEN [27: 7 Transaction Length, with byte unit. (Max 256M-1 
bytes) 


6.6.4.2.28 FULL_CHN_TRSF_STEP 


Description: 


Field Name Type | Reset | Description 
Value 


DEST_TRSF_STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC_TRSF_STEP [15:0] Channel destination side transfer step, with byte 
unit. 


6.6.4.2.29 FULL СНМ WRAP PTR 


Description: 


Field Name Type | Reset | Description 
Value 


WRAP_PTR EL RW | 28’bx fa "т jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


6.6.4.2.30 FULL CHN WRAP TO 


Description: 


Field Name Type | Reset | Description 
Value 


WRAP TO EL RW | 28%х жеге... jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


6.6.4.2.31 FULL CHN LLIST PTR 


Description: 


Field Name Type | Reset | Description 
Value 


LLIST РТВ [31:0] Link List pointer, aligned to 4 bytes. 
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6.6.4.2.32 FULL_CHN_FRAG_STEP 


Description: 


Field Name Type | Reset | Description 
Value 


DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


6.6.4.2.33 FULL CHN SRC BLK. STEP 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC BLK STEP EL E NNNM Source block step. With byte unit. 


6.6.4.2.34 FULL CHN DEST BLK STEP 


Description: 


Field Name Type | Reset | Description 
Value 


разв 
CHN_DEST_BLK_STEP | [27:0] Channel Destination block step. With byte unit. 


6.6.4.2.35 REQ1 CID 


Description: 


Field Name Type | Reset | Description 
Value 


REQ1 CID и REQ1 Channel Identified Number. 


6.7 MCU Interrupt Controller 


In AP System, there are total 4 interrupt controllers for waking up purpose. 
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Base Addr Range Addr Map Description 


GIC Num Interrupt Controller Interrupt Source Description 
127 31 INT3 Reserved. 
126 30 Int_req_zipenc 
125 29 Int req. zipdec 
124 28 Int req ca7 мад 
123 27 Int. req ap мад 
122 26 Int req avs 
121 25 Int req ap tmr4 
120 24 Int req ap tmr3 
119 23 Int req ap tmr2 
118 22 Int req ар tmr1 
117 21 ncntpsirq o[3] 
116 20 ncntpsirq o[2] 
115 19 ncntpsirq o[1] 
114 18 псптрока o[0] 
113 17 ncntpnsirq o[3] 
112 16 ncntpnsirq o[2] 
111 15 ncntpnsirq o[1] 
110 14 ncntpnsirq o[0] 
109 13 ncnthpirq o[3] 
108 12 ncnthpirq. o[2] 
107 11 ncnthpirq o[1] 
106 10 ncnthpirq o[0] 
105 9 ncntvirq. o[3] 
104 8 ncntvirq o[2] 
103 7 nentvirq_o[1] 
102 6 nentvirg_o[0] 
101 5 са? commtx[3] | ca7_commrx[3] 
100 4 ca7 commtx[2] | ca7_commrx[2] 
99 3 са? commtx[1] | са? commrx[1] 
98 2 са? commtx[0] | ca7_commrx[0] 
97 1 
96 0 
95 31 ІМТС2 npmuirq_o[3] 
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94 30 npmuirq_o[2] 
93 29 npmuirq o[1] 
92 28 npmuirq o[0] 
91 27 nctiirq_o[3] 
90 26 nctiirq_o[2] 
89 25 nctiirq_o[1] 
88 24 nctiirq_o[0] 
87 23 int req ca7 axierr 
86 22 int reg pub busmon 
85 21 
84 20 Int req. cp1_wdg 
83 19 Int req сро мад 
82 18 
81 17 
80 16 
79 15 
78 14 
77 13 
76 12 
75 11 
74 10 
73 9 
72 8 
71 7 
70 6 Int req aon ата 
69 5 Int req mbox tar ар 
68 4 Int req mbox src ар 
67 3 Int req djtag 
66 2 int гед. drm 
65 1 Forbidden by INTC 
64 0 Forbidden by INTC 
63 31 INTC1 int req busmon2 
62 30 int reg busmon1 
61 29 int reg busmonO 
60 28 int reg emmc 
59 27 int req sdio2 
58 26 int req 50101 
57 25 int req 50100 
56 24 int req nfc 
55 23 int req usb 
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54 22 int_req_hsic 

53 21 

52 20 

51 19 int_req_gsp 

50 18 int_req_dma 

49 17 int_req_dsi[1] 

48 16 int req dsi[0] 

47 15 int_req_dsi[2] Mipi рі Жак 07 
46 14 int_req_dispc 

45 13 int_req_dcam 

44 12 int req. isp 

43 11 int req vsp 

42 10 int req jpg 

41 9 int req csi2 r2 

40 8 int req csi2 rl 

39 7 int req ари 

38 6 int req ana 

37 5 int req eic 

36 4 int req kpd 

35 3 int req gpio 

34 2 int req aon i2c — 
33 1 Forbidden by INTC 
32 0 Forbidden by INTC 
31 31 INTCO int req. ap syst — 
30 30 int req aon syst — 
29 29 int req ap tmrO — 
28 28 int reg aon tmr 

27 27 

26 26 int req thm 

25 25 int req adi 

24 24 int req vbc ad23 

23 23 int req vbc ad01 

22 22 int req vbc da 

21 21 int reg vbc afifo err 

20 20 int теа aud 

19 19 int req iis3 

18 18 int req iis2 

17 17 int req 151 

16 16 int req 150 

15 15 int req i2c4 

14 14 int req i2c3 
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13 13 int_req_i2c2 

12 12 int_req_i2c1 

11 11 ше геа_12с0 

10 10 int_req_sim 

9 9 int_req_spi2 

8 8 int reg ори 

7 7 int_req_spi0 

6 6 int req uart4 

5 5 int req uart3 

4 4 int req uart2 

3 3 int req. uart1 

2 2 int req uartO 

1 1 Forbidden by INTC 
0 0 Forbidden by INTC 


6.8 General Purpose Timer 


Base Addr Range Addr Map Description 
0x4005 0000 ~ 0x4005 ЕЕЕЕ AON Timer (64KB) 


0x4022 0000 - 0x4022 FFFF AP Тітего (64KB) 
0x4033 0000 ~ 0x4033 FFFF AP Timer1 (64KB) 
0x4034. 0000 ~ 0x4034 FFFF AP Timer2 (64KB) 


6.8.1 Overview 


The module includes three general-purpose asynchronous timers. AP TimerO instant 2 timers which 
generate int req ap ітг0 and int req ap tmr1, AP Timer1 instant 2 timers which generate 

int теа ap tmr2 and int req ap tmr3, AP Timer2 instant 1 32K timer which generate 

int req ap tmr4. 


6.8.2 Features 


e 32-bit decreasing counter 

e Support one-time mode and period mode 

e Support configurable counting value 

e Can be used as wakeup source during deep sleep 

e Support single read : no need to double read when reading counter value 


e Support multiple load : no need to check busy bit before load tmr 
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e Support read counter value immediately after loading tmr: once tmr is loaded, the counter 
value is updated immediately 


6.8.3 Signal Description 
Null 


6.8.4 Function Description 


tmrfull_top provides three general-purpose timers. Timer 0/1/2's frequency is independent; generally it 
is 32.768KHz RTC clock, or other clock such as 26MHz. The frequency determines its frequency, if it's 
32.768KHz, the precision is 30.5us. If is 26MHz, the precision is 38.461ns. These three timers can be 
controlled independently. 


6.8.4.1 Each asynchronous Timers 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating modes: one-time 
mode and period mode. 

If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. This interrupt is hold until software clears it by writing corresponding 
clear bit. The counter also stays at 0 until software load it again. 

If the timer is configured in period mode, counter decreases from setting value to 0. When counter gets 
to 0, an interrupt is issued. Then counter goes back to setting value again, and continues to decrease 
from setting value. The interrupt will hold until software clears it by writing corresponding clear bit. 

If trigging clock is RTC clock, these two timers can be used to wake up system during deep sleep. 

For RTC clock triggered timer, since the frequency of clk rtc is much slower than that of PCLK, there 
are three issues in the r1p0 version of timer, the solution also list here: 


e Double read to read counter value: in r1p0, counter value belongs to clk rtc domain, but it 
connect to PCLK directly, so when read the counter value, metastable state may occur, and 
the read result is wrong. In r1p0, double read is utilized to solve the problem. It read the 
counter value for two times(double read), if the two result is same, no metastable state is 
occurred, if they are different, metastable may be occurred so software should discard the 
read result and double read again until the results is same. So we can see that double read 
solve the problem of metastable at the cost of increasing software complexity. 
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Read 
start 
Read counter value 


Y 


Read counter value 


Read finish 


Figure 6-19 Double read flow 


e Solution to double read: In r2p0, a 32bit counter named tmr cnt shdw is used to solve this 
problem. It is іп PCLK domain and once the tmr cnt value (сік rtc) changes; it will also follow 
the change. Just as its name, it is the shadow of tmr. cnt value which reflect the tmr cnt value 
accurately. Since it is in PCLK, metastable state can be avoided. In the case of deep sleep. 
PCLK is closed, tmr. cnt shdw also stop following. Once PCLK is open, it quickly updates its 
value in 3 PCLK cycle. Figure 6-20 is the diagram of this solution. Figure 6-21 is the waveform 
of the updating process. Figure 6-22 illustrates the updating process when PCLK is closed. 
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PCLK domain clk_rtc domain 


tmr cnt shdw ја <Р tmr_cnt_value 


double sync 


A 


tmr_cnt_upd 


Figure 6-20 Principle of tmr_cnt_shdw 


clk rtc 


tmr ent value | 55 54 53 ) 


tmr_cnt_upd 


PCLK | 


tmr cnt upd syncd 


tmr cnt shdw ( 55 І 54 ) 53 ) 


Requirement: 
tmr_cnt_value should be stable before the first load(Synthesis at 26M) 


Figure 6-21 waveform of tmr_cnt_shdw (PCLK open) 


clk_rtc 


tmr_cnt_value ( 55 54 53 ) 


tmr_cnt_upd 


PCLK | PCLK close 


tmr_cnt_upd_syncd 


tmr cnt shdw | 55 Ј 53 ) 


Figure 6-22 waveform of tmr cnt shdw (PCLK close) 


e Check busy bit before any load: in г1р0, one bit signal tmr Іа reg is used to record the load 
operation. When there is a load, tmr Id reg will toggle (0-21 or 1-20) which indicate a new 
load is taken place. However, tmr ld reg should hold this value until the load value is 
successfully loaded into counter which belongs to ск rtc. If not, tmr. 19 reg will toggle back to 
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original status which forms a narrow pulse that cannot be sampled by clk_rtc. That is to say, 
clk_rtc will not know a new load is happen. To avoid this problem, a busy bit named 
tmr ld busy is provided to indicate that timer is now busy with loading; further loading should 
not happen in this period. So this method confines the software by not allowing loading when 
tmr Іа busy is 1. Figure 6-23 demonstrates that when tmr Id busy is 1, no load is permitted. 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 ) 


tmr ld reg 


tmr ld busy load forbidden 


clk rtc 


tmr cnt value ( 00 55 ) 


Figure 6-23 Check busy БИ 


Solution to check busy bit: In про, 1-bit signal tmr 19 reg is used to record the load status, 
if multiple load occurs in a short time, it may miss the status. Therefore, a 8-bit signal 
tmr Id idx in PCLK domain is used here to solve the problem. Whenever software write the 
tmr 1а value, tmr Id idx increase 1 to indicate that a new load is taken place. In clk rtc 
domain, there is also 8-bit signal named tmr Id idx shdw. rtc, which is the shadow of 
tmr ld idx in сік rtc domain. When a new load happen, tmr Id idx and tmr Id idx shdw are 
different, then tmr Id. idx shdw and tmr cnt value will update at the same time. Figure 6-24 is 
the circuit diagram, Figure 6-25 is the waveform of single load, from which we can see that 
maximum delay between tmr Id value and tmr. cnt value is 5 сік rtc delays. Figure 6-26 is 
the waveform of multiple loads, notice that we no longer check tmr Id busy, instead, we have 
multiple loads in a short time and the last load value (77) is loaded. 
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clk rtc domain 


tmr ld idx upd 


JE 


tmr ld idx shdw rtc 


sig sync 


tmr ld value 


Figure 6-24 


doe 


tmr cnt value 


Solution of multiple load 


PCLK | 


apb wr ld 


tmr ld value ( 0 | 


55 


tmr ld idx upd 


tmr ld idx ора ѕупса 


clk rtc Á 


tmr cnt value 


00 


55 ) 


54 53 1 


Maximum delay і-5 ак гіс 


Figure 6-25 Single load 
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PCLK | 


apb wr ld 


tmr ld value ( 0 | 55 | 66] 77 ) 


tmr ld idx upd 


же | & | k | 4 
tmr cnt value | 00 | 77 ] 76 75 | 


Last load value(77) is loaded into tmr cnt value 


Figure 6-26 Multiple load 


Waiting before read counter value: In software, write and then read is commonly used to 
check whether a register is written correctly. However, when this method is used in timer, more 
attention should be paid. Because the load need 3 clk rtc to finish, read value before that is 
illegal. Furthermore, there is no signal to indicate load is finish. Software has to count 3 

сік rtc by itself or wait 1 ск rtc after tmr Id busy change to 0. 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 ) 


tmr ld reg 


tmr ld busy 


clk rtc 


tmr cnt value ( O0(old value) 55(new value) ) 


Figure 6-27 Wait З cycle to get new value 


Solution to Waiting: The solution is based on the knowledge that before load is done, we can 
use tmr ld value for read, and after load is done we can use tmr cnt shdw. To determine 
when the load is done, we sync tmr Id idx shdw rtc back to PCLK domain, and the synced 
signal is tmr. ld idx shdw. рек. If tmr ld idx shdw рак is equal to tmr Id јак, current load is 
done (tmr. loading = 0). This method works in the case of PCLK closed or auto-gated. After 
PCLK is open again, tmr Id idx shdw pclk can quickly sample the tmr Id idx shdw rtc and 
tmr. loading is updated. This only needs three PCLK. Usually software read happens after that 
period of time, so the read result is accurate. In Figure 6-29, the signal synchronization circuit 
using shadow mechanism circuit is not showed for simplicity. 
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tmr_loading 


tmr_cnt_shdw ч 


> 0 


m tmr_cnt_read 


tmr_Id_value 


Figure 6-28 Solution to wait certain time 


PCLK domain | clk_rtc domain 

| 
илал йди pole << | 
| 
tmr_loading = 
<= |= | 
а | 
| 
| 

tmr ld idx > — —» tmr. ld idx shdw. rtc 
| 
| 
| 
| 

tmr ld value > o» tmr cnt value 

| 
| 


Figure 6-29 Waveform of tmr loading 
6.8.5 Control Registers 
6.8.5.1 Memory map 


ARM base address: 
TimerO: 


Offset РЕ 
Description 
Address 


0x0000 TIMERO. LOAD TimerO load value 
0x0004 TIMERO VALUE TimerO counter value 


0x0008 TIMERO CTL TimerO control registers(add tmr new) 
0x000C TIMERO INT TimerO interrupt 
0x0010 TIMERO CNT RD TimerO counter value for read(new added) 
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Timer1: 


Offset T 
Description 
Address 


0x0020 TIMER1 LOAD Timer1 load value 


Timer2: 


Offset КЕ 
Description 
Address 


6.8.5.2 Register Descriptions 


6.8.5.2.1 TIMERO LOAD 


Description: TimerO load value 
| Bit зт [30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 |16. 


timerO load 


Type 


timerO load 


Type 


timerO load [31:0] 32'h0 TimerO load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
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6.8.5.2.2 TIMERO VALUE 


Description: TimerO counter value 


ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЕЕЛЕЛЕЛЕЛЕІ 


timerO value 


Type 


ез NN CN | 
ЕПЛЕИЕНЕЗЕИЕШЕТ СЕНКА Е ЖУ 
ПШ ЕЗ УЕЗ ЫЛ С ОВ Е Е] СПЕ ЕКС ЕС ЕС 


timerO value 


Type 


timerO value [31:0] 32'h0 TimerO counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.8.5.2.3 TIMERO СТІ (add tmr new) 


Description: TimerO control registers 
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Cm [sro po [2 2r 25 | 2s [2n [2 [2 [2 Го |е еее 


Reserved 


Type 


ПЕ 
| Везе | ШИК ЕШ ИШ ЯШЕ ЕИ И И И И О ОЗ О ВИ И 
t | 15 | tà [13 [12 [м | 10 J 9 | 8 тів [ 5 j à | зј ја [0| 


Time | timer | timer 
Reserved 0 ru 0m Reserved 
n ode 


| Type | 


Ше Баш 00 
тент |в: [mw [ein vats Тонон - 


Reserved 


timerO_new ' TimerO version 
0: timer use old behavior, this is 
for backward compatibility. 
1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 
When timerO new-1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timerO new-1. 


timerO run TimerO open bit 
0: timer stops 


1: timer runs 


timerO mode TimerO mode select 
0: one-time mode 
1: period mode 


Reserved 


6.8.5.2.4 TIMERO INT 


Description: TimerO interrupt 
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Ter [sro po [2 [2r [25 [2s [ж | 5 [ [эт [2 [9 [в [ v [9] 


Reserved 


Type 


ae eae ИШЕ ООВ 
ЕШ ШЕЕ С О ЕИ О О И И ЕЕЕ ЕЕ ЕШ И 
eelneda ауаз ааа аа 


ts 
me [ee ше 
су доа 


Reserved 


timerO ld busy TimerO load busy status 


0: Timer is ready for new 
loading 
1: Last loading is not completed 
Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 
This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 

timerO int clr TimerO Interrupt clear 
Write 1 to this bit to clear 
interrupt 


timerO int mas TimerO interrupt masked status 
k sts 
timerO int raw TimerO interrupt raw status 


_sts 
timerO int en TimerO interrupt enable 


6.8.5.2.5 TIMERO CNT RD (New added) 
Description: TimerO counter value for read 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 303 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Ce [sro poo [2 2 25 [2s [2 [2 [2 [эт [3 | 8 [в [т [ 56] 


timerO cnt rd 
Ime | оо 
[Reset | o | o | o | o [o |o foto [бо [о1о ojo») 
| Bi | 15 | 14 | 13 | 32 | v | 10 [ 9 | 8 | 7 | 6 | 5 [4 | 3 [2 |) 0 


timerO cnt rd 


Type 


timerO cnt rd [31:0] 32'h0 TimerO counter value for read. 
Only valid when tmr new = 1. If 
tmr new = 0, don't read this 
register. 
This read-only register indicates 
current counter value. 
The advantage of this register is 
software can read the counter 
value immediately after load, 
without waiting for the load 
done. Also, software just needs 
to read once instead of double 
read. 


6.8.5.2.6 TIMER1 LOAD 


Description: Timer1 load value 


Cm [sso suos s [a] o & [т s | e [т [8 


timerí load 


Type RW 


timerí load 


cee epee OR ИЕ С ВА ВТО Е ER T 


Type RW 


ГЕ. _ ој 
ETJESZHEEENEKARXEXENENEXNESEXESEAX RARE 
[Field Name — [Bit [ЯМ ——— jResetValue | Description | 
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ітегі load [31:0] RW 32'h0 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


6.8.5.2.7 TIMER1_VALUE 


Description: Timer1 counter value 
| Bit зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 |16. 
| Name | тег value 


Type 


А9 аза |Д 
[Reset | o | o |@yo |e jo | ој ој о NN] ој ој oo | | | 
|" | 15 | Ms ај пјвјзјвјтјвјзј чјејгјт јо 


timer1_value 


Type 


timer1_value [31:0] 32'h0 Timer1 counter value 
This read-only register indicates 
current counter value. 
Its not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.8.5.2.8 TIMER1_CTL(add tmr_new) 


Description: Timer1 control registers 
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Cm [sro po [2 [2r 25 | 2s [вм [2 ][ [2 Го |е Герое 


Reserved 


Type 


ТИЕ ЖЕДЕ aaa ee 
ЕШ EC ЕШ ИШ ЯШЕ И И И И И О С ЗВ ВИ И 
t | 15 | tà | 13 [12 (т [оов тів 8)4)3)2/1/0| 


Time 
Time | Time 
rn 
Reserved rin rir Reserved 
mod 
ew un 
e 
| туре | “|м 5 | 
Field Мате fe Default Value | Description 


Reserved 


Timer1 new i Timer1 version 
0: timer use old behavior, this is 
for backward compatibility. 
1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 
When timer1_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer1_new=1. 


ітегі тип Тітегі open bit 


0: timer stops 
1: timer runs 


timeri mode Timer1 mode select 
0: one-time mode 
1: period mode 


Reserved 


6.8.5.2.9 TIMER1 INT 


Description: Тітегі interrupt 
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Der [sro poo [2 [2r [25 [2s [ж | 5 [ [эт [ ] 9 [в [л [79] 


Reserved 


Type 


Sa eae ИНЕК ae 
ЕШ ЫЕ С р С С ВО В ЕСЕ ЕН ЕСЕЈ 
оао И ИСИ ВСЕ КИТИК 


Reserved Е 
у 


ts 
e [epe ше 
су BERE 


Reserved 


timeri ld busy Timer1 load busy status 
0: Timer is ready for new loading 
1: Last loading is not completed 
Software must not load new value when this 
bit is busy, that is, this bit should be checked 
before any new loading. 
This bit is set after a new loading, and lasts 
two or three RTC clock cycles, about 60us - 
92us. 

timerl int сіг Timer1 Interrupt clear 


Write 1 to this bit to clear interrupt 


timerl1 int mas Timer1 interrupt masked status 
k sts 
ітегі int raw Timer1 interrupt raw status 


_sts 


timer1_int_en Timer1 interrupt enable 


6.8.5.2.10 TIMER1 CNT RD(New added) 


Description: Timer1 counter value for read 
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ае Гэ эо |а Гав Гат ае а ан аз Гое а Га |е еее 


timer1_cnt_rd 


и——— = ТЕТЕ 
[Reset | о | o | io оо [ооо ој oa fia tia] co] oo] | 
ааа ааа 


timer1_ cnt rd 


Type 


timerl cnt rd [31:0] |IRO |. | 32'h0 Same as timerO спи rd 


6.8.5.2.11 TIMER2 LOAD 


Description: Timer2 load value 


Lo [sp | [2 [o 2 [ss | [s [е [1 [ | s e | v] 


Timer2 load 
| Bk [is [14 | яз | 12 [ 8 | 10] 9 |8|7 |6|5|4|8|2,|1|0. 
| Name | Timer2_load 
Type 


Timer2_load [31:0] RW 32'h0 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


6.8.5.2.12 TIMER2_VALUE 


Description: Timer2 counter value 
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Ce [эг [м po [2 [2 25 2s [зи [2 [a [эт Га ] s [тв [7 [ v6] 


timer2 value 
Ime | оо 
[Reset | o | o | o | гјгј гј геј еј ој “| гјгј гј | гј ој 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 | 5 [4 | 3 [2 | тој 


Timer2 value 


ІЕНЕНИНЕНЕНЕНЕНЕКНЕНЕНЕЕЕЕЕНЕСЕНЕЕ 


timer2_value [31:0] 3270 Timer2 counter value 
This read-only register indicates current counter 
value. 
Its not recommended to read this register in normal 
usage. 
Because the counter is in different clock domain 
with APB, software needs use double-reading 
method to read this value, like system timer. 


6.8.5.2.13 TIMER2 CTL(add tmr new) 


Description: Timer2 control registers 


Le [sso |» [2 [2 [26 2s [222 [22 [т [| ss [зв [зт [ ve] 
LOIN RN 


Reserved 


Type 


Pe OA ОЕ ООВ] 
ШЕ 224474777111 ИЕ И RN 
ШО aes CER ДЕСИ ЕК ЕСЕ АЕ ОЕ 0728 


Time 
Time | Time 
Reserved гп 2 г Reserved 
ew 
RW 


v ВЕ 
зе, Емини ee 


[31:9] 23'h0 Reserved 
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өне (ы Trew Tost СЕ 


Timer2_new Timer2 version 
0: timer use old behavior, this is 
for backward compatibility. 
1: timer uses new behavior, 


such as multiple loads without 


checking busy bit, only need to 
read once to get timer counter 
value. 

When timer2 new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer2_new=1. 


Timer2 run Timer2 open bit 
0: timer stops 
1: timer runs 


Timer2 mode Timer2 mode select 
0: one-time mode 
1: period mode 


Reserved 


6.8.5.2.14 TIMER2 INT 


Description: Timer2 interrupt 


_в« Г ао аә [28 [27 [28 [25 [вм аз [ [эт Гао [9 [в [ее 


Reserved 


Type 


a ООО 
КИ И И И И ЕИ И И И И ЕЛИТИ КЕСИ ЕС И 
fete spe tie ВИ ВИС ЕЛИ КЕТИГИ 


ts 
| Type | юм юм] 
Rest | јо |o o]ojo][ojo]eo]ojeo]s»j|e|»jeoje| 
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Timer2_Id_bus Timer2 load busy status 
y 0: Timer is ready for new loading 


1: Last loading is not completed 

Software must not load new value when this 
bit is busy, that is, this bit should be checked 
before any new loading. 

This bit is set after a new loading, and lasts 
two or three counting clock cycles. 


Timer2_int_clr Timer2 Interrupt clear 
Write 2 to this bit to clear interrupt 


Timer2_int_ma Timer2 interrupt masked status 
sk_sts 
Timer2_int_raw Timer2 interrupt raw status 


_sts 
Timer2_int_en Timer2 interrupt enable 


6.8.5.2.15 TIMER2 CNT RD(New added) 


Description: Timer2 counter value for read 


ее зэ |ә ае ат Гав ав а аз Гаа а Гао ә е и Гес 


Timer2_cnt_rd 


ECEIECUEESIECRESSECERCSIE ca ЕС ЕС Е ae Е 


Timer2 cnt га 


Timer2 cnt rd | [81:0] RO | | 32'h0 Same as timerO cnt rd 


6.8.6 Application Notes 

6.8.6.1 RTC Clock Trigged Timers 

When software uses RTC clock trigged timer, it should set tmr. eb bit and tmr тіс eb bit in global 
control register. 
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Before opening timerO run or timer1_run, software should configure all control registers — timerO load 
or timer1 load, timerO mode or timer1 mode, timerO int еп ortimer1 int en, timerO new or 

timerl new. 

Then timerO run or timer1 run is set to 1 to open corresponding timer. 

After receiving interrupt issued by a timer, software can check interrupt status by reading 
timerO int mask sts or timer1 int mask sts, and can clear interrupt by writing 1 to timerO int clr or 
timerl int сіг. 

When software completes using RTC clock trigged timer, it should disable timerO run or timer1 run 
firstly, then it disable tmr rtc eb and tmr eb in global control registers. 

It's IMPORTANT that there are 3-5 RTC clock cycles delay from setting timerO load or timer1 load to 
counter setting success, that is, if М is configured in timerO load or timer load, real counting number 
is N+3 or N+4 or N+5. 

When timerO new or timer1 new = 0, software must check timerO Id busy or timer ld busy before 
loading. 

When timerO new or timer1 new =1, software need not check timerO Id busy or timer1 ld busy. 
Loading is permitted at any time. Furthermore, software Must not check timerO Id busy or 
ітегі Id busy.Since timerO Id busy or timer1 ld busy cannot be used when timerO new or 

timer1 new -1.timerO. Id busy or timer1 Id busy may stay at 1 all the time. 

If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. The counter stays at 0 until software load it again. 

If the timer is configured in period mode, counter decreases from setting value to 0. When counter gets 
to 0, an interrupt is issued, and counter is reloaded by setting value, and then counter continues to 
decrease from setting value. 


6.8.7 Implementations 


Logic in clk rtc domain should be synthesized at least 26M. 

When tmr cnt value change, it will be sampled to tmr cnt shdw after 3 PCLK. So tmr cnt value must 
be stable before that. For safety, we require that all logic in clk rtc domain should be synthesized at 
26M. 


6.8.8 Future Improvements 


e If the timer is RTC clock triggered, and tmr_new=0, there are 3-5 RTC clock cycles delay from 
setting timerO load or timer1_load to counter setting success because of different clock 
domains and usage of feedback. 


e In current design, when PCLK is closed, timerO cnt rd and timer cnt rd is not accurate. That 
is because the counter for waiting 3 clk rtc is stopped when PCLK is closed. So the design 
cannot count how much time is used. 


e Thetmr ld idx only have 8 bits, can be longer to be more robust for high speed system. 
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6.9 Watchdog Timer 


Base Addr Range Addr Map Description 


0x4029_0000 ~ Ох4029 ЕЕЕЕ AP WDG (64k) 
0x4031_0000 ~ 0x4031_FFFF CA7 WDG (64k) 


6.9.1 Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be used to issue 
system reset. 


6.9.2 Features 
e RTC-clock trigged 


e 32-bit decreasing timer 

e Support 32-bit timer value loading 

e Support reset mode for watchdog function 

e Support interrupt mode for debug function and timer function 

e Support combined mode: first generate interrupt, and then generate reset. 
e Support single read : no need to double read when reading counter value 
e Support multiple load : no need to check busy bit before load tmr 


e . Support read counter value immediately after loading tmr: once tmr is loaded, the counter 
value is updated immediately 


6.9.3 Function Description 


After hardware reset, watchdog timer is 32'hFFFF FFFF. 

And after enabled, watchdog timer decreases from the reset value or from software-loading value. 
The counting step is one RTC clock cycle. 

For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'hFFFF. FFFF, and all controlled registers and status also come back 
to reset value, except interrupt raw status. Interrupt raw status can be used to judge if or not system 
rebooting comes from watchdog reset. 

For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets to 0, an 
interrupt is issued, and then the timer is reloaded automatically. 

For combined mode, it can be considered as the combination of reset mode and interrupt mode. 
Interrupt will be generated first if software doesn't feed wdg. Then software should stop wdg so that 
wdg reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when мад cnt decease to 0 which reboots the entire system. 

After enabled, watchdog timer can be loaded at any time, and software should guarantee the timer is 
loaded before it decreases to 0. 

Reset mode is used as normal watchdog function. And interrupt mode is used as debug mode or as a 
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generic periodic timer. 


6.9.4 Control Registers 


6.9.4.1 Memory map 


Offset AU 
ШШ qe 


0x0018 WDG CNT LOW Low 16 bit of watchdog counter value 
0x001C WDG СМТ HIGH High16 bit of watchdog counter value 
0x0020 WDG LOCK Watchdog lock 


0x0024 WDG СМТ RD LOW Low 16 bit of watchdog counter value for read(new 
added) 

0x0028 WDG OCNT RD HIGH High 16 bit of watchdog counter value for read(new 
added) 


0x002C WDG IRQVALUE LOW Low 16 bit of watchdog irq value(new added) 
0x0030 WDG IRQVALUE HIGH High 16 bit of watchdog irq value(new added) 


6.9.4.2 Register Descriptions 


6.9.4.2.1 WDG LOAD LOW 
Description: Low 16 bit of watchdog load value 
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Lee [sro po 2 [27 [25 [2s [м [2 [в [ 5 | 9 [л [в [т [ v6] 


Reserved 


Type 


eee ЕНЕ РЕЛЕ 
eee eS С ЫИ О Ө ЕШ ЕЕЕ НИ И 
и 


wdg_load_low 


Type RW 


Pe ee А ОЕ АЗ 
[FieldName [Bn — [RW | Reset vatu [Description  — — — | 


1610 Reserved 

wdg_load_low 16'hFFFF wdg load low: low 16 bit of watchdog timer 
load value. 
Wdg load high: high 16 bit of watchdog timer 
load value. 
мад. load low апа мад load high are used 
together. 
Software should write wdg load high firstly, 
and then write wdg load low, because writing 
мад load low can trig loading both 
wdg load. low and wdg load high to 
watchdog counter, and writing wdg load high 
cannot trig this event. So software must 


guarantee wdg load high is ready when 


writing wdg load low. 

In reset mode, software should load new value 
before timer decrease to 0. 

In interrupt mode, this value is counting start 
number. 

The default value is about 8 seconds. 


6.9.4.2.2 WDG LOAD HIGH 
Description: High 16 bit of watchdog load value 
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Fee [sro [o [2 [27 [25 [2s [2 [23 [2 [вм [ж [л еее 


еј 24227 
ІЕНЕНИНЕНЕНЕНЕНИНЕНЕЛЕНЕНЕНЕНЕНЕН 
а е | а а и оо е о е е о а ооо 


Reserved 


wdg_load_high 


ЛЕНЕНИНЕНЕНЕНЕНКЛЕНЕНЕНЕНЕНЕСЕНЕН 
[m [rw ras vs И 


[31:16] 16'h0 Reserved 
wdg load high | [15:0] 16'h0003 See wdg load low description 


6.9.4.2.3 WDG CTRL (add мад new wdg rst еп) 


Description: Watchdog control 


Cm [з [з po [2 2 25 [2s [2 [25 Га [т Га [9 [в [т [ v6] 


Reserved 


Type 


SE ue UNUM 
Reset ШИ И ИШИНИ И ој ој И еј ИЕ ИЕ ees 
C ups тн Ts |= 


wdg wdg wdg 
Reserved Nc 


[31:4] | RO 28'h0 Reserved 
wdg rst en | [3] RW 1'hO Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined mode, this bit should 
be 1 

wdg new [2] RW тво Watchdog version 
0: watchdog use old behavior, this is for backward 
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[FieldName [Bi [RW | Default Value [Descrpon — 


compatibility. 

1: watchdog uses new behavior, such as multiple 
loads without checking busy bit, only need to read 
once to get timer counter value. 


wdg run Watchdog counter open: 


0: counter stops. 1: counter runs. 


wdg та en Watchdog interrupt enable bit 
0: interrupt is disabled 
1: interrupt is enabled 
In interrupt mode and combined mode, this bit 
should be 1 


6.9.4.2.4 WDG INT CLR(add мад rst сіг) 
Description: Watchdog interrupt clear 


0x000C Watchdog interrupt clear (Reset 0x0000_0000) WDG_INT_CLR 


| Bit [зт 3029 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Type | Ee A је 
ЕШ. A ОНИ ООО И ОВ С О ИВО ССИ · 


Field Мате EE. Default Value | Description 


Reserved 


мад rst clr Watchdog reset clear 
Write 1 to this bit to clear reset 
Read this bit always get 0. 


Reserved 


мад int си | Watchdog interrupt clear 
Write 1 to this bit to clear interrupt 


Read this bit always get 0. 


6.9.4.2.5 WDG INT RAW(add мад rst raw) 
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Description: Watchdog interrupt raw status 


0x0010 Watchdog interrupt raw status (Reset 0x0000 0000) WDG INT RAW 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Type | 


EI IEEE eee 


Reserved 


wdg ld busy | Watchdog load busy status 
0: Watchdog is ready for new loading 
1: Last loading is not completed 
Software must not load new value when this bit is 
busy, that is, this bit should be checked before any 
new loading. 
This bit is set after a new loading, and lasts two or 
three RTC clock cycles, about 60us - 92us. 


wdg rst raw Watchdog reset raw status. Watch dog reset 


cannot clear this raw status, so it can be used to 
judge if or not system rebooting comes from 
watchdog reset. Write wdg rst clr can clear this 
raw status. 


Reserved 


wdg int raw ! Watchdog interrupt raw status. Watch dog reset 
cannot clear this raw status. Write wdg_int_clr can 
clear this raw status. 


6.9.4.2.6 WDG. INT MASK 
Description: Watchdog interrupt mask status 
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Fee [sro poo [2 [27 25 [2s [м [2 [2 | n [29 | 8 [в [ v | v6] 


ам ци (Т 
| Неге | ОЗ Ша ЕЕЕ | О Еа И ИЕ И И ЕЕ ЕШ И И 
Bt јвјмјвјајтјојојвјтјеј5ј чј зато 


мад 
Reserved mn 


Reserved 


EI ee 
[m [mw méme [emm 


[31:1] 31710 Reserved 
wdg_int_mask | [0] 1'hO Watchdog interrupt masked 
status 


6.9.4.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 


Ce [sro po 2o [2r [25 [2s [22 [2s | 22 [ [2 [з еее 


Reserved 


Type 


ШЫ ШИ БЕГИНЕ ШИШ eee 
LGESESESESESESESZAESNESESERESESESES 
в} 00 ЕИ ЕСА Е Е ЕУ Ca E RETE E RE 


wdg cnt low 


Type 


А ИЕ Бе ese Re ee Ц 08 


[31:16] 16'h0 Reserved 
wdg cnt low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
мад спе high: High 16 bit of 
watchdog timer counter value. 
wdg cnt low and wdg cnt, high 
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[наме [Bk [М [ме |Description — | 


are used together. 

This read-only register indicates 
current counter value. 

Its not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.9.4.2.8 WDG CNT HIGH 


Description: High 16 bit of watchdog counter value 


Lec [sso [29 [2 or [2 [25 [22 [2 [2 а [a | se e | wl 


Reserved 


Type 


ОЕ ЕЕ ee eee 
L3 | ИШИ ИИ ИШ И И И ВЕ АЕ ИЕ И ИЕ И 
| Bt [35 | 14 | 12 | 12 | vt | v0 | 9 | 8 | v | 6 | s | à зато 


wdg cnt high 


Type 


Reset | ЗЕЕ ОЕ ЕЕ С Е А Е IPSI КШ ЕЛ Ж ЕКЕ И ЕШ 


НИИ 16] 16'h0 Reserved 
wdg cnt high [15:0] 16'hFFFF See wdg cnt low description. 


6.9.4.2.9 WDG LOCK 
Description: Watchdog lock control 
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Ce [sro po [2 [2r [25 [2s [ж [з [2 [эт [9 [9 [в [ v7 [ v9] 


Reserved 
кш 9 0] 
| eset [EN RENE ЕЕ RE ЦЕ ЦИ ЕИ ЫЫ ЕЧ 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 | 5 [ 4 | 3 [2 | тој 


wdg lock 


Type 


RO 16'h0 Reserved 
wdg lock RW 16'hO Watchdog lock control 

Write 16'hE551 to this register to unlock 
watchdog. 
Write other value to this register to lock 
watchdog 
If reading this register, bit-0 is lock status, and 
other bits are reserved. 
If watchdog is locked, all control registers 
cannot be written by software. 


6.9.4.2.10 WDG CNT RD LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG CNT RD LOW 
0x0000 FFFF) 


| Bi (зт 30 | 29 28 | 27 | 25. 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 | 16 | 


Reserved 


Type 


РЕРНИ OMNEM eee 
СУЛЕЧЕЧЕНЕТ ИШЕ И ЕЕ ИКИ А ИЕ ИЕ ЕИ ШИ 
„е edu cst 


wdg cnt rd low 


Type 


EMI ОИ 
анн Ера HIER HER En Е 
[FieldName [eR — RW [Reset vae [Description — 


[31:16] RO 16'h0 Reserved 
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wdg_cnt_rd_lo | [15:0] р 16'hFFFF 
үү 


6.9.4.2.11 WDG_CNT_RD_HIGH (new added) 


wdg_cnt_rd_low: Low 16 bit of 


watchdog timer counter value 


for read. 

wdg_cnt_rd_high: High 16 bit of 
watchdog timer counter value 
for read. 

wdg_cnt_rd_low and 
wdg_cnt_rd_high are used 
together. 

This read-only register indicates 
current counter value. 

Read once can get watchdog 
counter value. No need to 
double read this reg. 

Refer to timer’s 
TIMERO_CNT_RD or 
TIMER1_CNT_RD 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x0028 WDG_CNT_RD_HIGH 
0x0000_FFFF) 


| Bit [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | ој 18 | 17 | 16 | 
[Name | = “ЛӘӘ 


Reserved 


Type 


wdg_cnt_rd_high 


| Bt |15 | 14 12 J 12 | tt | 10 | 9 | 8 | 7 | 6 | 5 | à | 3 | 2 | t | 0 


Type 


СОТ Е Е У ЖЕЗЕНЕН ЕМЕ КИЕЛЕНЕН ЖЕ 


СЕ 16] 16’hO Reserved 
wdg_cnt_rd_high [15:0] 16'hFFFF Refer to мад cnt rd low 


6.9.4.2.12 WDG_IRQVALUE_LOW (new added) 
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Description: Low 16 bit of watchdog irq value 


WDG_IRQVALUE_LO 
0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) 


үү 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Tai ini eis S ease 
Reset "О И ОЕ О ПС Е А ИЕ ИЕ И ОС ОСИ ОСИ И 
| Bt | 15 (та (тз 112 | tt | 10 | 9 | 8. | 7 | e | 5 | à | 3 | 2 J| t | 0 


wdg irqvalue low 


Type RW 


[31:16] 16'h0 Reserved 
wdg irqvalue | [15:0] 16'h0000 wdg ігауаіше low: Low 16 bit of watchdog 
low irqvalue. 
wdg. irqvalue high: High 16 bit of watchdog 
irqvalue. 


wdg irqvalue_low апа мад  irqvalue high аге 
used together. 

It's useful in interrupt mode and combined mode. 
When мад: cnt equal watchdog irqvalue, ап 
interrupt is generated. 

Default value of watchdog irqvalue is 

32'h0003 0000, corresponds to 6 seconds, which 
means reset will occur after irq is 1 for 6 seconds. 


6.9.4.2.13 WDG_IRQVALUE_HIGH(new added) 


Description: High 16 bit of watchdog irq value 
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WDG_IRQVALUE_HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000_0003) 


H 
| Bi | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi (20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


ae 20У eee 
| eset ИШИ И ЕИ ИНЕ КЕ | ИЕ И И И 
ЕСИЕЛЕЛЕЛЕЛЕЛЕНЕЖЕЛЕЗ ЗЕ АВ ЕЕ REOR 
ом % / 


wdg_irqvalue_high 


Type RW 


[Reset | о | о [о о1о [о | сој ој ој ј еј o "o Ни 


16'h0 Reserved 
wdg_irqvalue_ 16'h0003 wdg irqvalue low: Low 16 bit of watchdog 


high irqvalue. 
wdg irqvalue high: High 16 bit of watchdog 
irqvalue. 
wdg irqvalue_low апа wdg. irqvalue high аге 
used together, which means reset will occur after 
irq is 1 for 6 seconds. 
It's useful in interrupt mode and combined mode. 
When мад cnt equal watchdog irqvalue, an 
interrupt is generated. 
Default value of watchdog irqvalue is 
32'h0003 0000, corresponds to 6 seconds. 


6.9.5 Application Notes 


When software uses watchdog, it should set мад eb bit and wdg rtc ер bit in global control register, 
and also should guarantee arch rtc ер is set. 

Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock watchdog. 

Then Software configures all control registers — wdg load low, wdg load high, wdg irqvalue low, 
wdg irqvalue high, wdg mode and мад new. 

IMPORTANT: wdg load high should always be configured before writing wdg load low. 

Then wdg run is set to 1 to open counter. 

Reset mode is used as normal watchdog function. After enabled, watchdog timer can be loaded at any 
time, and software should guarantee the timer is reloaded before it decreases to 0. 

Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and watchdog 
timer comes back to 32'hFFFF FFFF, and all controlled registers and status also come back to reset 
value, except interrupt raw status. Interrupt raw status can be used to judge if or not system rebooting 
comes from watchdog reset. 
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For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets to 0, an 
interrupt is issued, and then the timer is reloaded automatically. 

After receiving interrupt, software can check interrupt status by reading wdg_int_mask, and can clear 
interrupt by writing 1 to wdg_int_clr. 

Interrupt mode is used as debug mode or as a generic periodic timer. 

Combined mode is the combination of reset mode and interrupt mode. Interrupt will be generated first if 
software doesn’t feed wdg. Then software should stop wdg so that wdg reset is not generated. If 
software cannot response to this interrupt, then wdg reset will be generated finally when wdg_cnt 
decease to 0 which reboots the entire system. 

When software completes using watchdog, it should disable wdg_run firstly, then it disable wdg_rtc_eb 
and wdg_eb in global control registers. 

It’s IMPORTANT that only writing wdg load high cannot reload watchdog. Both wdg_load_low and 
wdg_load_high should be written if watchdog need reloaded. And software must write wdg_load_high 
firstly, then write wdg_load_low. 

Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting wdg_load_low to 
counter setting success because of different clock domains, just as timer does. 

It's not recommended to read counter value in normal usage, just as timer does. 


6.10 AHB Control Register 


Base Addr Range Addr Map Description 
Ox20E0- 0000 ~ Ох20ЕЕ FFFF AHB Control Register 


не — [Name —  — је | 
ноо ев 
бо” fames БОИ 
ССИ ССИ ООО 
[mmo ето 


0x000C AP SYS FORCE SLEEP AP SYS FORCE SLEEP CFG 
dme ене 
0x100C AP_SYS_FORCE_SLEEP_ 

WEN MEN 
0x200C АР SYS FORCE SLEEP 
dmm | 


0x0010 AP SYS AUTO SLEEP C | AP SYS AUTO SLEEP CFG 
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ROS 
0x1010 AP_SYS_AUTO_SLEEP_C 
ОИ оо 
0x2010 AP_SYS_AUTO_SLEEP_C 

Foe | __ 


[ow юрю 
бен юрта 
[se |м Аро са соз 
oae |м apor са coan | | 
[onc орманот | 
[mic јавето | 
енормното | 
o0 [o aor ear cean | 
oo ранет | 
Га Јавете | 
Гоа — [о орок | 
[mmo оороо | 
[oec — оороо | | 
Гис јето | —— — — | 
[onm јаре ј | 
оо јако | | 
юм јаре | | 
[nx јако | | 
Го”  [cowxopvcres | 
[nm јавен | 
зс [морт | | 
[mmc моо 
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0x0044 СА? СО AUTO FORCE S | CA7 C0 AUTO FORCE SHUTDOWN EN 
“јаки ee 
0x1044 CA7 CO AUTO FORCE S 

ж ы „е 
0х2044 СА? CO AUTO FORCE S 

(U^ Сена РОДЕН 
0x0048 СА? C1 AUTO FORCE S | СА? C1 AUTO FORCE SHUTDOWN ЕМ 
“јание ee © _ 
0x1048 СА? C1 AUTO FORCE. S 

s алон | да 
0x2048 CA7 C1 AUTO FORCE S 
жа | NQ O 
0x004C CA7 C2 AUTO FORCE S | CA7 C2 AUTO FORCE SHUTDOWN ЕМ 
“јади | NNNM | 
0x104C CA7 C2 AUTO FORCE S 

“ оо NN ә o 
0x204C CA7 C2 AUTO FORCE S 

“дана WN 
0x0050 CA7 СЗ AUTO FORCE S | CA7 СЗ AUTO FORCE SHUTDOWN ЕМ 
"ES amon Арын ze o o 
0x1050 CA7 C3 AUTO FORCE S 

“јака БЕ 
0x2050 CA7 C3 AUTO FORCE S 

P wee ooo 
п Го око за | | 


0х3000 MISC_CFG MISC_CFG 


0x3004 AP MAIN МТХ НРВОТ C | AP MAIN MTX HPROT CFG 
FG 
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0x3028 OTG PHY CTRL USB PHY CTRL 
0x302C HSIC. PHY TUNE USB PHY TUNE 
0x3030 HSIC PHY TEST MISC. CKG. EN 


0x3034 HSIC_PHY_CTRL USB_PHY_CTRL 
0x3038 ZIP_MTX_QOS_CFG ZIP_MTX_QOS_CFG 
ОХЗОЕС CHIP_ID CHIP_ID 


6.10.1.1 AHB EB 


0x00000000 AHB EB (0x00800000) AHB EB 
0x00001000 АНВ ЕВ SET АНВ ЕВ 5ЕТ 


—€—- EXE EB —— P —— AHB EB CLR 


| 20 | 19 | 18 | 17 | 16 | 
ZIP ZIP ZIPE | NAND NAND | NAN 
reserved ne Pr. a C_EC C E E 
С_ЕВ 


| Bit | 
BUS BUS SPIN 
MON MON pi erv 
Елі _EB E EB ES 


КА 
Se 

UC 

Ir 


AHB EB 


“ӨЖӘ нет AE ANN NN 
Clear Value 
| reserved  — |[3124] | ВО | |00 | Reserved 
ZIPMTX EB [23] RW S/C 0х1 ZIP Matrix Enable. Active High; 
0 : Disable; 
1 : Enable; 
LVDS EB [22] RW S/C 0x0 LVDS Enable. Active High; 


0 : Disable LVDS; 
1:Enable LVDS; 
ZIPDEC EB [21] RW S/C 0x0 ZIP Decoder Enable. Active High; 
| : Disable ZIP Decoder; 
:Enable ZIP Decoder; 


ZIPENC_EB [20] Zip Encoder Enable. Active High; 
0 : Disable ZIP Encoder; 
1:Enable ZIP Encoder; 
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NANDC ЕСС ЕВ | [19] NANDC ECC Enable. Active High; 
0 : Disable NANDC ECC; 
1: Enable NANDC ECC; 


NANDC 2X EB [18] NANDC 2X Clock Enable. Active High; 
0 : Disable NANDC 2X Clock; 
1: Enable. NANDC 2X Clock; 
NANDC EB [17] RW NANDC 1X Clock Enable. Active High; 
: Disable NANDC 1X Clock; 
: Enable NANDC 1X Clock; 
BUSMON2_EB [16] RW S/C ИБ ВУЗМОМ2 Enable. Active High; 
| : Disable BUSMON2 Controller; 
: Enable BUSMON? Controller; 
BUSMON1_EB [15] RW S/C ATE BUSMON!1 Enable. Active High; 
| : Disable BUSMON1 Controller; 
1: Enable BUSMON1 Controller; 
BUSMONO EB [14] RW S/C AHB BUSMONO Enable. Active High; 
| : Disable BUSMONO Controller; 
1: Enable BUSMONOController; 
AP Spinlock Enable. Active High; 
| : Disable Spinlock Controller; 
: Enable Spinlock Controller; 
[reserved ЕРЕН НЕР) [RO J| | LE 
EMMC_EB EMMC Enable. Active High; 
p : Disable EMMC Controller; 
: Enable EMMC Controller; 
SDIO2_EB 55095 Enable. Active High; 
0 : Disable EMMC Controller; 
: Enable ЕММС Controller; 
SDIO1_EB SIT Enable. Active High; 
| : Disable EMMC Controller; 
: Enable EMMC Controller; 
50100 EB 5098 Enable. Active High; 
| : Disable EMMC Controller; 
: Enable ЕММС Controller; 
DRM EB DEW Enable. Active High; 
| : Disable DRM Controller; 
: Enable DRM Controller; 
NFC_EB NEE Enable. Active High; 
| : Disable МЕС Controller; 
: Enable МЕС Controller; 
DMA_EB [ 5] БЛА Enable. Active High; 
| : Disable DMA Controller; 
: Enable ОМА Controller; 
е ЕВ > aE S USB OTG Enable. Active High; 
| : Disable USB OTG Controller; 
: Enable USB OTG Controller; 


C EB And ерата Signal Processor) 
Enable. Active High; 
| : Disable GSP Controller; 
: Enable GSP Controller; 


nz? № EB Ше "us OTG Enable. Active High; 
| : Disable USB HSIC Controller; 
: Enable USB HSIC Controller; 
WCA ШЕШЕ biert Enable. Active High; 
0 : Disable DISPC Controller; 
1 : Enable DISPC Controller; 


DSI_EB RW S/C 0x0 MIPI DSI Enable. Active High; 
0 : Disable MIPI DSI Controller; 
1 : Enable MIPI DSI Controller; 
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6.10.1.2 AHB_RST 


0x00000004 AHB_RST (0x02000000 AHB_RST 
0x00001004 AHB_RST SET AHB_RST SET 
0x00002004 AHB_RST CLR AHB_RST CLR 


reserv 


reserved 
ed 


T 
y 
p 
e 
S 
e 
U 
с 
Ir 


ртт ЕГО БГЕШЕТЕНОО 


AHB_RST 


Clear Value 


[reserved |97) Во | |00 | Reserved с 


[30] RW S/C 0x0 USB HSIC PHY Soft Reset. Active 
High; 
0 : Keep USB HSIC PHY in normal 
mode; 
1: Reset USB HSIC PHY; 
HSIC_UTMI SOF USB HSIC UTMI Soft Reset. Active 
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T RST High; 
0:Keep USB HSIC UTMI in normal 
mode; 
1 : Reset USB HSIC UTMI; 
НАС. SOFT RS | [28] Е HSIC Soft Reset. Active High; 
0 : Keep USB HSIC in normal mode; 
Е Reset USB HSIC; 
[reserved | [27:26] | а 
EEST SOFT RS | [25] S/C 0x1 LVDS Soft Reset. Active High; 
T 0: Keep LVDS in normal mode; 
1 : Reset LVDS; 
ZIP_MTX_SOFT_ | [24] RW S/C 0х0 ZIP matrix Soft Reset. Active High; 
RST 0 : Keep ZIP matrix in normal mode; 
1 : Reset ZIP matrix ; 
де SOFT |[23] RW S/C 0x0 ZIP Decoder Soft Reset. Active High; 


0 : KeepZIP Decoder in normal mode; 
1 : Reset ZIP Decoder ; 


ZIPENC SOFT |[22] ZIP Encoder Soft Reset. Active High; 
RST 0 : Keep ZIP Encoder in normal mode; 
1 : Reset ZIP Encoder ; 


[reserved —— | ШІ. 9 — e E eg 


NANDE SOFT _ЗОЕТ_В 20) 0x0 NANDC Soft Reset. Active High; 
0 : Keep NANDC in normal mode; 
1 : Reset NANDC ; 

[19] AHB BUSMON? Soft Reset. Active 

High; 
0:Keep ВУЗМОМ2 іп normal mode; 
1: Reset BUSMON?2 ; 

BUSMON1_SOF__ | [18] RW S/C 0х0 AHB ВО5МОМ1 Soft Reset. Active 

T RST High; 
0:Keep ВУЗМОМ1 іп normal mode; 
1 : Reset BUSMON1; 


AP Spinlock Soft Reset. Active High; 
0:Keep Spinlock in normal mode; 


SPINLOCK SOF | [16] 
T RST 
1 : Reset Spinlock ; 


|reserved — | ИСТИ ИН NNI 
ИС SS SOFT_R ши S/C 0x0 EMMC Soft Reset. Active High; 
ST 0:Keep EMMC in normal mode; 
1 : Reset EMMC ; 
SDIO2 SOFT RH | ПЗЈ H S/C 0x0 SDIO2 Soft Reset. Active High; 
ST 0:Keep SDIO2 іп normal mode; 
1: Reset SDIO2; 
SDIO1 Soft Reset. Active High; 
0:Keep SDIO1 in normal mode; 
1 : Reset SDIO1; 


50100 SOFT В | [11] S/C 0x0 SDIOO Soft Reset. Active High; 
ST 0:Keep SDIOO in normal mode; 
| i 


BUSMONO SOF | [17] HW S/C 0х0 ae BUSMONO Soft Reset. Active 

T RST High; 
0:Keep BUSMONO in normal mode; 
1 : Reset BUSMONO ; 


SDIO1 SOFT В | [12] 
ST 


1 : Reset SDIOO; 

DRM Soft Reset. Active High; 
0: Keep DRM іп normal mode; 
1 : Reset DRM; 


МЕС SOFT ВОТ RW S/C 0x0 NFC Soft Reset. Active High; 
0: Keep МЕС іп normal mode; 
1 : Reset NFC; 


DMA_SOFT_RST DMA Soft Reset. Active High; 
0: Keep DMA іп normal mode; 
1 : Reset DMA; 


|reserved = | | | 0%0 | Reserved 


[0x0 | Reserved  — 1 &Y| 
ОТС РНУ SOFT ПЕЕЛ КС И ССИ USB OTG PHY Soft Reset. Active 
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_RST High; 

0 : Keep USB OTG PHY іп normal 
mode; 

1 : Reset USB ОТО PHY; 

USB ОТС UTMI Soft Reset. Active 
High; 

0: Keep USB OTG UTMI іп normal 
mode; 

1: Reset USB OTG UTMI; 


OTG SOFT RSI |[4] USB OTG Soft Reset. Active High; 
0 : Keep USB OTG in normal mode; 
1 : Reset USB OTG; 


GSP SOFT RST | [3] RW GSP Soft Reset. Active High; 
0: Keep GSP іп normal mode; 
1 : Reset GSP; 
DISP_MTX_SOF | [2] RW DISP Matrix Soft Reset. Active High; 
T_RST 0 : Keep DISP Matrix іп normal mode; 
1 : Reset DISP Matrix; 
ВЕРО SOFIR | [ 1] RW S/C DISPC Soft Reset. Active High; 
0 : Keep DISPC in normal mode; 
1 : Reset DISPC; 


ро! SOFT RST MIPI DSI Soft Reset. Active High; 
0: Keep МІРІ DSI in normal mode; 
1 : Reset МІРІ DSI; 


6.10.1.3 САТ ВӘТ SET 


0x00000008 CA7 RST SET (0x00000000) CA7 RST SET 


0x00001008 СА? ВОТ SET SET i aad 


0x00002008 СА? ВОТ SET CLR side "i and 


2 1 
7 7 
е ooo | 
Typ 
e 
Set/ 
Clr 
reser | CA7 CS DBG S | CA7 12 SO | CA7_SOCDBG_S | CA7_ETM_SOFT | CA7_DBG_SOFT_ | CA7 CORE SOFT 
ved OFT RST FT RST OFT RST _RST RST _RST 
fof ow |м ow ee ow | 


CA7_RST_SET 


Field Name Type Set/ Reset Description 
Clear Value 


3135] [ВО | |00  jResevd | 
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СА? CS DBG S | [14] RW S/C 0х0 
OFT_RST 


CA7_L2_SOFT_R | [13] 
ST 


CA7_SOCDBG_S | [12] 
OFT_RST 
T 


СА/ CORE SOF 
T RST 
AP SYS FORCE SLEEP CFG 


6.10.1.4 


0x0000000C 
0x0000100C 


0x0000200C 


AP SYS FORCE SLEEP CFG (0x00000000) 
AP SYS FORCE SLEEP CFG SET 


AP SYS FORCE SLEEP. СЕС CLR 


SC9820A Device Specification 


Cortex-A7 Coresight Debug Soft Reset. 

Active High; 

0 : Keep Cortex-A7 Coresigh Debug in 

normal mode; 

1 : Reset Cortex-A7 Coresigh Debug; 

Cortex-A7 L2 Cache Controller Soft 

Reset. Active High; 

0 : Keep Cortex-A7 L2 Cache 

Controller in normal mode; 

1: Reset Cortex-A7 L2 Cache 

Controller; 

Cortex-A7 SOC Debug Soft Reset. 

Active High; 

0 : Keep Cortex-A7 SOC Debug in 

normal mode; 

1 : Reset Cortex-A7 SOC Debug; 

КОКА? ETM Soft Reset. Active 
ign; 

0 : Keep Cortex-A7 ETM in normal 

mode; 

1 : Reset Cortex-A7 ETM; 

Cortex-A7 Debug Soft Reset. Active 

High; 

0 : Keep Cortex-A7 Debug in normal 

mode; 

1 : Reset Cortex-A7 Debug; 

Cortex-A7 Core Soft Reset. Active 

High; 

0 : Keep Cortex-A7 Core in normal 

mode; 

1 : Reset Cortex-A7 Core; 


_CFG 
_CFG SET 
CFG CLR 


ПЕЛЕ ЕИО 


reserved 
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N N N N 


AP SYS FORCE SLEEP CFG 


Field Name Type Set/ Reset Description 
Clear Value 


| reserved... |[91:16] | | | [0x0 | Reseved | 


СА? СЗ AUTO _ IGEDE 5] a = —————— ~ Core3 Auto Sleep Enable; 
SLP_EN | : Disable; 
: Enable; 


CA7.C2 AUTO | [14] RW cx Core2 Auto Sleep Enable; 
SLP EN 0 : Disable; 
1 : Enable; 


СА? C1 AUTO  |[13] RW S/C 0x0 CA7 Core1 Auto Sleep Enable; 
SLP_EN 0 : Disable; 

1 : Enable; 
СА? CO AUTO | [12] RW S/C 0x0 CA7 Соге0 Auto Sleep Enable; 
SLP EN 0 : Disable; 

1 : Enable; 


CA7 C3 WFI SH | [11] RW S/C 0x0 СА? Core3 МЕ! Shutdown Enable; 
UTDOWN EN | : Disable; 
: Enable; 
CA7 C2 WFI SH | [10] CA] Core2 WFI Shutdown Enable; 
UTDOWN ЕМ | : Disable; 
: Enable; 


СА? C1 МЕ SH cx Core1 WFI Shutdown Enable; 
UTDOWN EN. 0 : Disable; 
1 : Enable; 


СА? СО МЕ! SH S/C 0x0 СА? Соге0 МЕ! Shutdown Enable; 
UTDOWN EN А : Disable; 
: Enable; 


MCU СА? СЗ S | (7) CAT Core3 MCU Sleep; 
LEEP | : Disable; 
: Enable; 


MCU CA7 C2 S RW CA Core2 MCU Sleep; 
LEEP 0 : Disable; 
1 : Enable; 


MCU CA7 C1 S |[5] RW S/C 0x0 CA7 Core1 MCU Sleep; 
LEEP 0 : Disable; 

1 : Enable; 
МСУ СА? СО 5 СА? Соге0 MCU Sleep; 
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LEEP "E Disable; 
: Enable; 
Lreserved — | [RO | |00  |Reserved -У | 


еле FOC Force АР Periphrals Active; 
E ON 


a Ғы ҒОНС ШӘ АР Periphrals Sleep; 
RE "AE | SLEEP Баа APB Clock Sleep Control. 
9, Enable APB Clock; 
: Disable APB Clock; 


6.10.1.5 AP_SYS_AUTO_SLEEP_CFG 


trn АР SYS AUTO SLEEP СЕО (0x0000003B) AP SYS AUTO SLEEP CFG 
T AP SYS AUTO SLEEP CFG SET AP SYS AUTO SLEEP CFG SET 


Ec АР SYS AUTO SLEEP СЕС CLR AP SYS AUTO SLEEP CFG CLR 


el Gl НЕЕ ЕВЕ ЕРЕС БЕУ 


ЕНЕ 
H 7 


А 


т = " an vs mi CA7 COR 
reserved фь X - E AUTO. 
d aa GATE_EN 


AP SYS AUTO SLEEP CFG 


Field Name Type Set/ Reset Description 
Clear Value 
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31:10] [RO | |00 | Reserved 


| Reserved | 
Sere CKG_FOR БЕ ae LUE Ен GSP Clock Force Enable, active High; 
E EN 
GSP_AUTO_GAT — GSP clock automatic gating enable, 
E EN acitve high; 


|reserved | || [0x0 | Reseved O č A | 
SOR -XUTE— i: a ү a clock automatic gating in AP 


GATE_EN light/deep sleep; 
T 

GATE ЕМ 

_САТЕ ЕМ 

E SLEEP active high; 

_GATE_ gating enable, active High; 
Eier p pe o e enor 
O GATE EN enable, avtive high; 


6.10.1.6 HOLDING PEN 


ие [26 | 25 | 24 [23 |22 |21 | 20 |19 [ 18 |17 | 16 | 


HOLDING_PEN 


Type 
Set/CIr 


| Name | 
Set/CIr 


HOLDING PEN 


ање [mE EL = 
Clear Value 
D0000 


6.10.17  JMP. ADDR СА? СО 


ЈМР. ADDR CA7 CO (0x00000000 
| Bit | 31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


JMP. ADDR CA7 CO 
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Set/CIr S/C 
| Reset | o | o | o | o | o | o | o | o | o j| o | o | o | o | o | o | 0 | 


JMP ADDR CA7 СО 


Field Name Type Set/ Reset Description 
Clear Value 


„СО 


6.10.1.8 JMP_ADDR_CA7_C1 


JMP_ADDR_CA7_C1 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


JMP. ADDR СА7 C1 


JMP. ADDR CA7 СЇ 
RW 


S/C 
[| оо [о [о [о [| о mo [№ оо (| о [о [о [о | 


JMP_ADDR_CA7_C1 


Field Name Type Set/ Reset Description 
Clear Value 
JMP_ADDR_CA7 | [31: 0] Not Used; 
. C1 


6.10.1.9 JMP_ADDR_CA7_C2 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | В % 22 &— 3  JMPADDRCAZC2 |) 


pe RW 
Set/Cir 
| Reset | o | o | o | о | о | шиши шиши ши ии ши шишишиш 
| Bit |15 14 | 13 12 | $1 | ој oP вј п7ј б6ј 5ј | з | 2ј т јо 


JMP_ADDR_CA7_C2 
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Field Name Type Set/ Reset Description 
Clear Value 


„С2 


6.10.1.10 JMP_ADDR_CA7_C3 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


JMP. ADDR CA7 C3 
Set/CIr 


JMP. ADDR CA7 C3 
RW 


S/C 
[o | o | оф | o | o | о | о | o ow So | o [o [o jo | 


JMP ADDR CA7 C3 


Field Name Type Set/ Reset Description 
Clear Value 
ЈМР АРОН САТ? | [31: 0] Not Used; 
_C3 


6.10.1.11 САТ? СО PU LOCK 


| Bit | 31 | зо | 29) 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |146 | 


| Name | reserved 

| Set/Cir |e ВЕ РО ИЕН ИВ 
| Reset | o | o | o | o | o | ој ој ој ој ој ој ој ојсјој o | 
| Bit | 15 | 14 | 13 | 12 | 11 | ој 9 | 8 | 7 | 6 |5/4|3]|2 1| o | 
| Name | reserved 
| Type .  — | »ььь | кс: | 
ESTA — o —  —  — —[— = | 
| Reset | o | o | o | о jo | ој ој ој о | ој ој ој ој ој ој o | 


CA7 СО PU LOCK 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved — . — ||9:1] но | |00 | Reserved | 


K 
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6.10.1.12 CA7_C1_PU_LOCK 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24) 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


reserved 


| Set/Cir_| 


Set/CIr 


ECCE XEM FASCE ENNIO СЕРЕЕ NUNC PER 
| Reset | ој ој ој ој ој ојојојојојојојојојсј o ШЕШ 
| Bit 15 [14 |13 112 |1 | ој 9| 8| 7ј 6 | 5 | чј зј2јтј 0 | 
| Name Preserved јодот ри LOCK | 
| Type PR RW 
| Set/Cir АТИ 
| Reset | o | o | o j oj o |оЈојојојојојојојојој 0 | 


CA7 C1 PU LOCK 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved —  — ІЗГІ |RO | |00 | Reserved 


K 


6.10.1.13 САТ? C2 PU ОСК 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | — 16 | 


| Name | reserved 
| Set/Cir aS Тат иы —— E 
| Reset | o | o | овј Fw, б"ј o fof G» o | o [ o | o | o | o | oj o | 
| Bit | 15 | 14 | 13 | 12| 11|]10| 91758 [7|6|5|4]3]|2]|1]| | 
| Name | ее | CA7 C2 PU LOCK | 
| Type PR руы 
CU ВЕКЕ 
| Reset | o | o | o | o | o | o j o jo jo | ој ој ој ој ој ој o | 


CA7_C2_PU_LOCK 


Field Name Type Set/ Reset Description 
ee Value 


[reseved | 
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6.10.1.14 САТ? СЗ PU LOCK 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 21 | 20 | 19 | 18 | 17 | 7:16 | 


| Мате | 
| Set/Cir_| 


reserved 


Set/CIr 


BSE NH 
| Reset | ој ојој ој ој ојојојојојсојојојојсј ^o | 
| Bit |15|14|13|12|11|10|9)|8)7|6|5|4|3)|2|1) 0 | 
| Name | өм  — 1 5 0 оди са PU LOCK | 
| Туре ^. w 
sec: БЕ иж 
| Reset | o | o [о [оо о [о [о ооо [о [о [о [о 


CA7 C3 PU LOCK 


Field Name Type Set/ Reset Description 
eat Value 


[reserved | 


6.10.1.15 САТ CKG DIV СЕС 


0x00000038 CA7 CKG DIV CFG (0x00000000 CA7 CKG DIV CFG 
0x00001038 CA7 CKG DIV CFG SET CA7 CKG DIV CFG SET 
0x00002038 CA7 CKG DIV CFG CLR CA7 CKG DIV CFG CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CA7 DBG CKG DI 
reserved V 


Set/CIr 
| Reset | 


| Name | —— хеземеа | CA7 AXLCKG ру | reserved | СА? моо ско ру ебе | 
| во ë RW | RO | RW | RO 
i EC“ O O 
| Reset] o | o | o | о | о | о | о | о | o ј о | ој о | ој ој сој оо | 


CA7_CKG_DIV_CFG 


Clear Value 


[reserved | [31:19] | чадо, о Веемс 


“САТ во ско | рва ска | [18:16] 0x0 Divider for Cortex-A7 Debug clock 
Freq of clock = 
(CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
CA7_DBG_CKG_DIV+1); 


[reserved | [15:17] шып 9 NNI . | Reserved | 
EE AXI CKG D | [10: 8] 0x0 Divider for — AXI clock 
IV Freq of clock. = 
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(CA7_MCU_CKG_SEL/ 
(GA MCU CKG- DIV +1 ))/ 
CA7_AX|_CKG_DIV+1); 


[reserved | вооа Ваа 


roa NCU CKO MCU_CKG_ — 4] 0х0 Divider for Cortex-A7 Core clock 
Freq of clock = 
CA7_MCU_CKG_SEL/ 
CA7_MCU_CKG_DIV +1 ); 


[reserved  — j[3:0] ЧАВО | |00 Reserved O 


6.10.1.16 MCU PAUSE 


Е MCU_PAUSE (0х00000000) MCU_PAUSE 
рн MCU_PAUSE SET MCU_PAUSE SET 


oo MCU_PAUSE CLR MCU_PAUSE CLR 


reserved 


DMA_AC MCU_SLEEP_ | MCU МОН | MCU_DEE | MCU_SYS MCU_C 
reserved T_LIGHT_ | FOLLOW_CA7 | T_SLEEP P SLEEP SLEEP. ORE SL 
EN _EN EN EN EN EEP 


RW RW 


MCU_PAUSE 


е = Sa ЕСЕ нәт 
Clear Value 
|reseved | [31:6] |RO |  јох ј Reserved 
DMA_ACT_LIGH DMA in Light Sleep. 
T_EN 0 : Default, DMA must be stopped or 


not busy in light sleep; 
: DMA busy in light sleep, but MUST 


not access DDR; 

MCU SLEEP FO MCU Sleep Control. 

LLOW CA7 EN 0 : Default, AP enter sleep with 
Cortex-A7 and all the other masters 
stopped or idle. 

1 : AP enter sleep only when cortex-A7 
sleep. All the other masters would be 
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КИШЕН ИЕП forced stopped 


O ERE КРЕНЕ | forced stopped. 222 
МСО LIGHT SL | [3] RW Active high, to enable AP MCU system 
EEP EN into light sleep after all the conditions 

met. 


MCU DEEP SLE | [2] RW Active high, to enable AP MCU system 
EP EN m deep sleep after all the conditions 


EN те | SYS_SLEE LE UE high, to enable AP MCU system 
ER Fe sleep after all the conditions met. 


EE | CORE SL Active high, to force Cortex-A7 into 

EEP sleep by software. Clock of Cortex-A7 
would be stopped after this bit 
set.Clock would be available again 
after IRQ/FIQ interrupts avaibale. 


6.10.1.17 MISC СКС ЕМ 


Е MISC_CKG_EN (0х00000300) MISC_CKG_EN 
np di MISC. СКО, EN SET MISC CKG EN SET 
puc а, MISC CKG EN CLR MISC CKG EN CLR 


reserved 


reserved ASHB CA7 | ASHB СА7 rese yon DISP TMC reserv DPHY REF | DPHY CFG 
DBG VLD _DBG_EN _CKG_EN ed CKG_EN CKG_EN 


MISC_CKG_EN 


Clear Value 
31:10] [АО | |ф00 | Веѕемед | 


ASHB CA7 DBG RW S/C 0х1 For Debug Purpose only; 
_VLD 


ee CA7 DBG 127 >] For Debug Purpose only; 


EE а 


ос око | ТМС CKG га 0x0 Clock Gate Enable for TMC accessing 
DISP matrix; 
0 : Disable Clock; 
1 : Enable Clock; 
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[reserved —. — |[3:2] |RO — | Киро. | Reserved — o o ooo 


T REF CKG | [ 1] RW 0x0 Нее TERES DPHYHEF — Gate Enable for DPHY REF; 
T Disable Clock; 
: Enable Clock; 


pet CFG_CK Cock Gate Enable for DPHY CFG 
"E Disable Clock; 
: Enable Clock; 
6.10.1.18 CA7 СО AUTO FORCE SHUTDOWN EN 


СА? СО AUTO FORCE SHUTDOWN 
0x00000044 ҚЫЛҚАНДЫ САТ? СО AUTO FORCE SHUTDOWN ЕМ 
0х00001044 АЫ АН ERE. C ee СА? СО AUTO FORCE SHUTDOWN ЕМ SET 


0x00002044 аша СА? СО AUTO FORCE SHUTDOWN ЕМ CLR 


reserved 


СА7 C0 AUTO FORCE SHUTDOW 
N EN 


CA7 CO AUTO FORCE SHUTDOWN EN 


Clear Value 


[reserved — |9: |RO | |00 | Reserved (( 


CA7 CO AUTO RW S/C 0х0 Not Used; 
FORCE_SHUTD 

OWN_EN 

6.10.1.19 CA7_C1_AUTO_FORCE_SHUTDOWN_EN 


СА7 С1 АОТО FORCE SHUTDOWN 
0х00000048 ое CA7 Ci AUTO FORCE SHUTDOWN EN 
0x00001048 ММ СА? Ci AUTO FORCE SHUTDOWN ЕМ SET 


0х00002048 ашаа ашаа СА? Ci AUTO FORCE SHUTDOWN ЕМ CLR 


— ee 


-ppe 
Ir 
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CA7 C1 AUTO FORCE SHUTDOW 
reserved N EN 


CA7 C1 AUTO FORCE SHUTDOWN EN 


Clear Value 


[reserved —  — |[31:11] |RO | |00  |Heseved = = 


CA7 C1 AUTO RW S/C 0x0 Not Used; 
FORCE_SHUTD 

OWN_EN 

6.10.1.20 CA7_C2 AUTO FORCE SHUTDOWN ЕМ 


СА7 С2 AUTO FORCE SHUTDOWN 
0x0000004C ое СА? C2 AUTO FORCE SHUTDOWN ЕМ 
0x0000104C сена Ee CA7 C2 AUTO FORCE SHUTDOWN EN SET 


0x0000204C ашаа — СА? C2 AUTO FORCE SHUTDOWN ЕМ CLR 


reserved 


|Reset|ojojojojojojojojojojojojojojoj| о | 
ва ааа ов ева [аа | 
E CA7 C2 AUTO FORCE SHUTDOW 
reserve N EN 
Type RW 


CA7 C2 AUTO FORCE SHUTDOWN EN 


Clear Value 


[reserved  — |[91:1] |RO | |00 | Reserved | 1 | 


CA7 C2 AUTO · RW S/C 0x0 Not Used; 
FORCE_SHUTD 
OWN ЕМ 
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6.10.1.21 CA7 СЗ AUTO FORCE SHUTDOWN EN 


ПТ ERES E E E RR 
7 7 
| Матеј —— өм ҺҙәҺәҺәҺә ТЛ) 


reserved 


CA7.C3 AUTO FORCE SHUTDOW 
N EN 


CA7 C3 AUTO FORCE SHUTDOWN EN 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved —  — ІЗГІ |RO | |00 | Reserved j| 


CA7.C3 AUTO RW S/C 0х0 Not Used; 
FORCE_SHUTD 
OWN_EN 


6.10.1.22 CA7_CKG_SEL_CFG 


CA7_CKG_SEL_CFG (0x00000000 
CA7_CKG_SEL_CFG SET 
CA7_CKG_SEL_CFG CLR 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


CA7 MCU CKG SE 
reserved L 


| Туре . | | à m (|— ын OE 
Set/Cir |e C ——— — e ос о 
| Reset | o | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | 


CA7_CKG_SEL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 
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[reserved —  — J[31:3] |RO | |00 | Reserved | (( 


CA7 MCU CKG | [ 2: 0] RW S/C 0x0 Clock selection for MCU clock: 
SEL :26Mhz (XTL) 

: 512M from TWPLL 

: 768M from TWPLL 

: DPLE 

: LTEPLL 

: ТҮҮР. 

: MPLL 


6.10.1.23 MISC CFG 


0x00003000 MISC CFG (0x00000000) MISC CFG 


ЕЗННННЕДЕ | 25 | 2e |a] o] ? | 20 | 9 | t6 | 7 v6 | 
E ЕММС SLOT. | 5000 SLOT 
pee SEL SEL 


"m BUSMON2 CHN | BUSMONI CHN | reserve | BUSMONO.CHN | 50102 510Т. | SDIO1 SLOT 
Sone _SEL _SEL _SEL SEL SEL 


т ы [= [| = [юр = [= | =_ 
MISC_CFG 


Value 


| reserved ]|[91:20] | RO |0x0 [| Reserved 2) 
MC SOTE SLOT_SE Er H 18] wh 0: a SDcard 51 
1: Select SDcard S2 


2: Select SDcard Slave 


‘daa SLOT SE | [17:16] 0: Select SDcard 51 
1: Select SDcard S2 
2: Select SDcard Slave 


15:12 MEN СИ 


BUSMON2 СНМ | [11:10] 0х0 Bus Monitor 2 Channel Selection: 
_SEL 2'h0 : МЕС AHB Port; 

2'h1 : USB OTG AHB Port; 

2'h2 : USB HSIC AHB Port; 

2'h3 : Not Used. 


BUSMON1 CHN Bus Monitor 1 Channel Selection: 
SEL 2'hO : SDIOO AHB Port; 

2;h1 : SDIO1 AHB Port; 

2'h2 : SDIO2 AHB Port; 

2'h3 : EMMC AHB Port; 


[reserved [7:6] |RO јоо | Reserved | 


BUSMONO СНМ | [ 5: 4] RW 0x0 Bus Monitor 0 Channel Selection: 

SEL 2'h0 : DAP AHB Port to main matrix; 
2'h1 : Cortex-A7 AHB Port to main matrix; 
2'h2 : DMA Write AHB Port; 
2'h3 : DMA Read AHB Port; 
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SDIO2_SLOT_SE | [3: 2] RW 0х0 0: Select SDcard S1 
L 1: Select SDcard S2 
2: Select SDcard Slave 


SDIO1 SLOT SE |[1:0] RW 0x0 0: Select SDcard 51 
L 1: Select SDcard S2 

2: Select SDcard Slave 
6.10.1.24 AP MAIN MTX HPROT CFG 


0x00003004 AP. МАІМ МТХ HPROT. СЕС (0x00000000) CENE IT 


—sS [s T3 212 2729 39 [2 [8 TE T Е [38 T3837 T8] 
| Name | reseve | HeROTNFC | HPROT EMMC | НРАОТ SDIO? | 


| Type || 0 | w | w | ow . 
| Reset | o | о | о | о | о | ој ој ој ој ој сј ој ој ofofo 
| Bit | 15 | 14 | 13 | ај 1 ој ој 8171615 чј з ј зј тјо 
| Name | НРАОТ 50101 | HeRot spioo |  HPROTDMAW | НРВОТрмАв | 
| Reset | 


RW 
СЕН ЕСЕН ЕСЕ | о | о ЕСЕ ЕСЕН ЕСЕН ЕСЕН ЕСЕН ШЕГЕН ЕКІ ЕСЕН ЕСЕН ЕСЕН ЕСЕН 


АР MAIN MTX НРВОТ CFG 


er E о Або СС 
Value 
[reserved “а: |[31:28] |НО |00 | Reserved ЯУ 4 


НРВОТ ЕММС [23: 20] HPROT' of EMMC AHB Master port to main 
matrix; 


НРВОТ SDIO2 [19:16] HPROT' of SDIO2 AHB Master port to main 
matrix; 

НРНОТ SDIO1 [15:12] | RW 0х0 HPROT' of SDIO1 АНВ Master port to тат 
matrix; 


HPROT SDIOO [11: 8] HPROT' of SDIOO AHB Master port to main 
matrix; 


HPROT DMAW [ 7:4] HW HPROT' of DMAW AHB Master port to main 
matrix; 


HPROT DMAR [ 3: 0] HPROT' of DMAR AHB Master port to main 
matrix; 


6.10.1.25 CA7_STANDBY_STATUS 


0x00003008 CA7_STANDBY_STATUS (0x00000000) i clase ЭТА 


aa ae Е 8 a [38 [37 T3] 
Матем 


reserved 


| Name | reseed | CA7_STANDBYWFIL2 | CA7_ETMSTANDBYWFX | CA7 STANDBYWFE | С? STANDBYWFI | 
| Туре | о | о | о RO 
[Rest | o | oo] ос — [ojogj[ojojoj[ojo oyjoj[ogjop]o, 


CA7 STANDBY STATUS 
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Value 


3133] [RO |00 [Reserved | 


CA7 STANDBYW | [12] и | Рог Debug Purpose only; 
FIL2 


CA7_ETMSTAND | [11: 8] 0x0 For Debug Purpose only; 
BYWFX 

CA7_STANDBYW | [ 7: 4] үк ЕЕЕ For Debug Purpose only; 
FE 

CA7_STANDBYW | [3: 0] Ме ЕЕ For Debug Purpose only; 
Fl 


6.10.1.26 NANC СІК CFG 


0x0000300C NANDC CLK CFG (0x00000042) NANC CLK CFG 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23] 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 

| Type [ийчү тағы eat em © ee i-es ullius did 
| Reset | ој ојој ој ојсјојојој o | o ј| ој ојој o | o | 
| Bit [15 [14 | 13 | ај пј ој 9 [8|] 7 | 6 | 5 |4,3|2| 1 | о | 


N E LK | d 2X SE 


итш М 
Reset оо (5 ии ја faba Го Кыз ого ГО DA 


NANC_CLK_CFG 


Value 


| reserved |[31:7] | | Reserved ЕЕ 


CLK_NANDC_SE HER 5] ra poe | "еген ҮТТЕ please give your comment here 
L 

CLK NANDC2X | [ 4: 2] Divider for NANDC2X clock 

DIV 

CLK NANDC2X | [ 1:0] Clock selection for NANDC2X clock 

SEL 


6.10.1.27 LVDS_CFG 


0x00003010 LVDS_CFG (0x00000001 LVDS СЕС 


А El ЛЕ o Es СЕЕ ЕТЕ ЈИЕ 


reserved LVDS_TXCLKDATA 


| Туре ИР РЕ RW 


LVD Tia EM LVD ae 


Fes [ко [т [ч — Oow S w | w | 
TEMRE o r -:- ии 
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LVDS_CFG 


Value 


[reserved | БИЛЕ 23 ————————— 


теке [Пн [б ИС — — — — — — — —— 
HDD ито [RW — 00 — р Slew Rate conie am NE | 


РЕВЕ TXRERSE LVDS_TXRERSER 


ЊЕ РВЕ ЕМР | [2:1] Pre_emphasis control 
1°00|+ not pre emphasis (default) 
1°01і+ pre emphasis 1 
j°11j+ pre emphasis 2 

LVDS TXPD LVDS Driver Power Down 
j°1j+ is power down (default) 
j°Oj+ is normal working 


6.10.1.28 LVDS PLL CFGO 


0x00003014 LVDS PLL CFGO (0x031001CD) LVDS PLL CFGO 


LVDS РШ LOC p LVDS PLL В | reserv | LVDS РІ | reserv | LVDS PLL. | LVDS PLL | 
K_DET Sem EFIN ed PF ed ОІМ S BIAS 


Typ 


reserved LVDS PLLN 


ul | м 
е 


LVDS PLL CFGO 


eee Г т ee eee 
Value 
DET i°1j+ PLL locked 


[reserved | [30:26] | ———————— 


DS ВИ ПЕР | PLL REFI | [25:24] 0x3 LVDS_PLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M 5 
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| ПОНИ TBM 
[reserved — |2) |НО |00 | Reserved —  à— 1 1 0 | 
[reserved — |1) | RO (0 | Reserved 


[Reserved | 
LVDS PLL DIV | [18] LVDS PLL divider select 
S 


LVDS PLL IBIAS | [17:16 LVDS PLL charge pump control bit 
15:11] [RO |00 | Reserved | 
LVDS PLLN OxiCD | LVDS PLL would be fixed to 921Mhz; 


6.10.1.29 LVDS PLL CFG1 


0x00003018 LVDS PLL CFG1 (0x76276026) LVDS PLL CFG1 


2 1 
7 7 


LVDS_PLL_KINT 


Type RW 
1 
MOD_ | LVDS_PLL_SDM 
ка LVDS_PLL_KINT | И: EVS | te) Ө à ee р LVDS_PLL_NINT 


LVDS РИ CFG1 


Value 
LVDS PLL KINT | [31:12] 0x7627 | LVDS. РИ modulator Kint 
6 


11:10] RO |00 | Reserved | 
LVDS PLL RSV HELL LE H8 HEC PE ағат — — ———] 


LVDS PLL MOD LVDS PLL modulator mod en 
_ЕМ 


NBS: РПІ SDM LVDS_PLL modulator sdm_en 
LUDS ОКЕ: LVDS PLL modulator Nint 


6.10.1.30 AP QOS СЕА 


0x0000301C АР 005 СЕС (0x00000000) AP 005 CFG 
| Bit [| 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Мате кей | osre | соомтс | 
ИЕР” Ны oe ИЕН 


reserved 
o o o o o o o ao с | с | с| | с| с| сј| o] 
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AP_QOS_CFG 


Value 
31:24] | RO. |00 | Reserved | 
QOS НВ ТМС 23:20 QOS for TCM Read 


[reserved  — [[15:8] [НО |00 | Reserved 
|QOS R DISPC [ [7:4] |RW [0x0 | QOS forDispC Read | | 1 | 
(9О5 W DISPC  j[3:0] |RW [0x0 | QOS for DispC Write —— c 


6.10.1.31 OTG PHY TUNE 


EE USB PHY TUNE (0x00073133) OTG PHY TUNE 


OTG TXPREEMPP | OTG TXRES OTG TXHSX 
reserved 
ULSETUNE TUNE VTUNE 
мым [м | 


OTG_TXVREFTU | OTG_TXPREEMPA | OTG_TXRISE reser 
ТИГЕ MPTUNE TUNE OTG_TXFSLSTUNE OTG_SQRXTUNE 


OTG_PHY_TUNE 


Value 


31:21] (ВО |00 [Reserved — 1 1 0 0 | 


OTG TXPREEM | [20] RW 0x0 HOT MP HEEMPPULSETUNE — — ——] 
PPULSETUNE 


OTG TXRESTUN | [19:18] | RW 0х1 OTG_TXRESTUNE 
E 

OTG TXHSXVTU | [17:16] | RW 0x3 OTG_TXHSXVTUNE 
NE 


Да _ TXVREFTU | [15:12] NN OTG TXVREFTUNE 
ОТС | TXPREEMP | [11:10] OTG_TXPREEMPAMPTUNE 
AMPTUNE 


ШЕ | TXRISETU 0х1 OTG_TXRISETUNE 


ота | IXFSLSTU mr m pos OTG TXFSLSTUNE 


Er -— | reserved  . — | | Reserved — 11 1 1 | 


OTG SQRXTUN Теа fos | GOOT | SQRXTUNE 
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6.10.1.32 OTG PHY TEST 


0x00003024 mec CKG_EN (0x06000000 OTG_PHY_TEST 


1 
7 


OTG_VBUS 
reserved _VALID_EX 
T_SEL 


OTG_TESTDA 


OTG_TES 
TDATAOU OTG_TESTADDR OTG_TESTDATAIN 


OTG_PHY_TEST 


Value 
ОТО ATERESET ОТО ATERESET 
reserved 30:27] | RO. |0х0 | Reserved 


[Reserved | 
OTG VBUS VALI | [26] RW 0х1 OTG_VBUS_VALID_EXT_SEL 
D_EXT_SEL 


OTG VBUS VALI | [25] RW 0х1 OTG_VBUS_VALID_EXT 
D_EXT 


оте: OTGDISAB Pen’ |92,2 OTG_OTGDISABLE 


uu — | reserved  1[|[23:22] | RO. [0x0 | Reserved 7) 

OTG TESTBURN | [21] RW 0x0 ЫТЫ ~~ RNIN 

IN 

OTG LOOPBAC | [20] RW 0x0 OTG LOOPBACKENB 
KENB 


OTG TESTDATA | [19:16] БЫН БЛ OTG_TESTDATAOUT 
OUT 

OTG VATESTEN | [15:14] OTG VATESTENB 
B 


ОТС TESTCLK OTG_TESTCLK 


POTG_TESTCLK | 
OTG_TESTDATA | [12] RW 0х0 OTG_TESTDATAOUTSEL 
OUTSEL 


OTG TESTADDR OTG TESTADDR 


OTG TESTDATAI OTG TESTDATAIN 
N 
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6.10.1.33 OTG_PHY_CTRL 


d USB PHY CTRL (0x00000022) OTG PHY CTRL 


1 
7 


OTG_TXBI | OTG_TXB 
OTG_SS_SCALE ^ i ive 
Н reserved DOWNMODE reserved — i ITSTUFFE reserved 


OTG D | OTG CO 
HER ЕНЕ Ка EN WA E _ 
еа 


OTG_PHY_CTRL 


Field Name Bam Bale a Description 
Value 


| reserved 1[|[91:27] | —— E 7 | Reserved || 


— SS SCALE | [26:25] 0x0 ETE ES SEXLEDOWRWOBE — — — —] | 55 SCALEDOWNMODE 
DOWNMODE 


|reserved | Ey | RO — x) | | Reserved — 11 1 1 Oò 


ОТО TXBITSTU Бој ас пи 
NH 

ОТО TXBITSTU [122] OTG TXBITSTUFFEN 

FFEN 


В [21] RW 0x0 OTG_DMPULLDOWN 
WN 


OT G_DPPULL RS [20] pce" | OTG DPPULLDOWN 


19:10] (НО |00 |Reseved | 
Ота» DMPULLU 0х0 ЕР DMPULLUP 


OTE- COMMON ee OTG_COMMONONN 


EU EN ASh A [7766 | RO |0Х0 |Reserved | 


pue REFCLKSE ---- SS REFCLKSEL 


a [3] [ВО |00 Reserved | 
У OTG FSEL 


6.10.1.34 HSIC PHY TUNE 


0x0000302C USB PHY TUNE (0x00073133) HSIC PHY TUNE 
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reser HSIC_TXPREEMP | HSIC_TXRE | HSIC_TXHSX 
HSIC_REFCLK_DIV Ж - ті 
|o om равој = [= | њ 


HSIC_PHY_TUNE 


Value 


|reserved = | | Reserved || 


Dee REFCLK_ E HS ar^ БЕН БЕ EE RFK — — — — —] REFCLK_DIV 


Е — | [23:21] | RO. [0х0 | Reserved | 


НХ РНЕЕМ [20] АМ/ 0x0 FHSICCTKPREEMPPULSETUNE — — ——] 
PPULSETUNE 


HSIC TXRESTU | [19:18] | RW 0х1 HSIC_TXRESTUNE 
NE 


HSIC_TXHSXVT | [17:16] HSIC_TXHSXVTUNE 

UNE 

Е [15:12] HSIC_TXVREFTUNE 

НОС TXPREEM | [11:10] HSIC_TXPREEMPAMPTUNE 
PAMPTUNE 


ты _ТХАЗЕТУ 0х1 HSIC_TXRISETUNE 


HSI _TXFSLSTU rm Te— HSIC_TXFSLSTUNE 


шшш [геее ещ ‚йб = |[3 | |RO [0x0 [| Reserved |) 


p . SQRXTUN TET mW 05 ———— SQRXTUNE 


6.10.1.35 НС PHY TEST 


0x00003030 MISC CKG EN (0x06000000) HSIC PHY TEST 


ЕСИНЕН ИИИ СИН 
7 


HSIC_VBUS | HSIC_VB 
reserved _VALID_EX US_VALI 
T_SEL D_EXT 


HSIC_TESTDA 
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HSIC TES 
TDATAOU HSIC_TESTADDR HSIC_TESTDATAIN 
TSEL 


HSIC_PHY_TEST 


Value 
HSIC_ATERESET HSIC_ATERESET 
30:27] |RO |00 | Reserved 


[Reserved __ | 
HSIC_VBUS_VAL | [26] RW 0х1 HSIC_VBUS_VALID_EXT_SEL 
ID_EXT_SEL 


HSIC_VBUS_VAL | [25] RW 0х1 HSIC_VBUS_VALID_EXT 
ID_EXT 


LE OTGDISAB BO RW ooo | HSIC_OTGDISABLE 


— | [23:22] | RO | 0x0 | Reseved | | | Of 
a [21] RW 0x0 И 
ММ 

HSIC_LOOPBAC | [20] АМ/ 0x0 HSIC_LOOPBACKENB 
KENB 

HSIC.TESTDATA | [19:16] 0x0 HSIC_TESTDATAOUT 


ur _ а 
HSIC_VATESTEN | [15:14] HSIC_VATESTENB 
B 


HSIC_TESTCLK HSIC_TESTCLK 


HSIC TESTDATA | [12] RW 0x0 HSIC TESTDATAOUTSEL 
OUTSEL 


EUM | [ESTADD | [11:8] HSIC_TESTADDR 


HSIC-TESTDATÀ [ 7: 0] HSIC_TESTDATAIN 
IN 


6.10.1.36 HSIC_PHY_CTRL 


HSIC_VATE 
STENB 


E. s USB PHY CTRL (0x00000022) HSIC PHY CTRL 


Н5С SS SC ете ey 
reserved ALEDOWNMO reserved 
DE oo 
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HSIC. DB 
NCE FLT 
R BYPAS 


нос PHY CTRL 


Value 


| reserved ]|[91:27 [Ко |. |O0x0 | Reserved | | | | | | SOES 


HSIC 55 SCALE | [26: — La NN "REI SS SCALEBOWRMOBE — — ——] 55 SCALEDOWNMODE 
DOWNMODE 


|reserved | Reserved 


[Reserved — | 
HSIC TXBITSTU VEN EUM 0х0 HSIC_TXBITSTUFFENH 
FFENH 


HSIC_TXBITSTU | [22] RW 0x0 HSIC_TXBITSTUFFEN 
FFEN 
HSIC_DMPULLD | [21] RW 0x0 HSIC_DMPULLDOWN 
OWN 


HSIC DPPULLD | [20] HSIC_DPPULLDOWN 
OWN 


19:17] (НВО |50 | Reserved yo 
HSIC_IF_MODE |1 | RO | 0x0. | НІС ТЕ MODE 


15:14] |RO_ | 0%О_ | Reserved 
IF SELECT HSI | [13] RW 0х0 IF_SELECT_HSIC 


С м 
HSIC DBNCE FL | [12] RW 0х0 HSIC_DBNCE_FLTR_BYPASS 
TR_BYPASS 

[Reserved | 


11:10] |RO_ | 0%0__ | Reserved 
HSIC_ DMPULLU 0х0 HSIC_DMPULLUP 


HEIC COMMON шышы HSIC_COMMONONN 
ONN 


| теземеа —s | [7:6] |HO [0x0 | Reserved | | | | | | | | | | | 


EPI REFCLKS а ЕВЕ REFCLKSEL 


ene 
Та HSIC_FSEL 


6.10.1.37 ZIP MTX QOS CFG 


0x00003038 ZIP MTX QOS CFG (0x00000000) ZIP MTX QOS CFG 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


o [olol 7 ( — | — | . | — EE 
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| Bit | 15 14 | i3 12) п | ој 9/|8|7|6|5|24|3 | 2ј т јо 
| Name | 2ргес лав |  2РОЕС Awaos | ziPENC araos |. — ZIPENC AWQOS — | 


RW RW 
| Reset | o | o | o | o | o | o | о | ој о | о opo |o | о jojo, 


ZIP_MTX_QOS_CFG 


Value 


31:24] |НО_ |00 |Reseved 7 | 


ZIPMTX 50 АН | [23:20] ШИН БЕ BrE —— 
QOS 
ZIPMTX 50 AW | [19:16] ZIPMTX S0 AWQOS 
QOS 


6.10.1.38 CHIP ID 


0x000030FC CHIP 10 (0x8300A000 CHIP ID 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name р 


CHIP. ID 


CHIP. ID 


Type" | ҒЗ тло AO 
ии ии Ич Гора 5 [5 Ге Ге Гете 


CHIP_ID 


Value 


CHIP_ID [31:.0] HI 0x8300 | CHIP ID 
A000 


6.11 System Timer 


Base Addr Range Addr Map Description 
0x4023 0000 ~ 0x4023. FFFF AP System Timer (64KB) 


6.11.1 Overview 


System timer is a 32-bit free-running increasing timer with 1ms step. 
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6.11.2 Features 
e RTC-clock trigged 


e 32-bit free-running increasing timer 

e ms step 

e Support one configurable alarm, and support alarm interrupt generating 
e Alarm interrupt can be used as wakeup source during deep sleep 


e Support single read : no need to double read when reading counter value 


6.11.3 Function Description 


After hardware reset, system timer is 0. And after being enabled, system timer runs from 0 to the 
maximum, 2^32-1. If system timer gets to the maximum, it returns to 0 again and then continues 
increasing. If no new hardware reset occurs and system timer is kept enabled, nothing can stop 
system timer. 

The counting step is 1ms, that is, the timer increases by 1 per 1ms. 

The timer value can be read by software. If software read SYST. VALUE, double-reading method must 
be used because of different clock domains. If software read SYST CNT. SHDW, only one read is 
enough. 

Based on system timer free running, it provides an alarm function. When system timer value is equal to 
alarm value, an interrupt is issued, and this interrupt can be used for system wakeup source during 
deep sleep. 


6.11.4 Control Registers 


6.11.4.1 Memory map 


Offset C n 
Description 
Address 


0x0000 SYST ALARM System timer alarm 


0x000C SYST_VALUE_SHDW Shadow of SYST_VALUE(new added) 


6.11.4.2 Register Descriptions 


6.11.4.2.1 SYST ALARM 


Description: System timer alarm 
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| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
| Name | syst alarm 

" 

[Reset | o | o | o | o [o joo yo ој “| oj[eo jo ojo») 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 | 5 [4 | 3 [2 | тој 


syst alarm 


Type 


[вы | И La RE И RARE ЕН НЕ CUR DO RC СИ 
[FieldName [Bt [AW | Reset vaiue [Desorption — | 


syst alarm [31:0] RW 32'h0000FFFF System timer alarm value: 
If system timer is equal to system alarm, one 
interrupt is issued. 


6.11.4.2.2 SYST_VALUE 


Description: System timer value 


System timer value (Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Syst value 
Type 


46% , 0 (д 
ШІЛЕИЕНЕЛЕЖЕЛСыЧГКЕЖЕСЕНЕИКИКИЯНЕЯ 
| me (16 | 1 |n | 2 | r |o 9 | 8 | „ре јвјчјзјгјтјој 


Syst value 


Type 


ев мате [Bi [RW [Resetvaue [Description —— | 

Syst value [31:0] 32’h0 System timer value 
Double-reading method MUST 
be used to read this register. 


6.11.4.2.3 SYST_INT 


Description: System timer interrupt 
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а Гэ ао аә ав ае а ан аз ае ра Гао е Гео е 


Reserved 


Type 


Sa eae ИНЕК ae 
ПЕ О С ee eee eee eee: И ES ЕСЕ ЕЕ SCIES] 
Bt ДЕ E RESO TORRE E EC REESE 


5 
me [ee ше 
су — — доа 


Reserved 


syst int pls sts System timer interrupt pulse 
status 
This bit is used only for 
debugging. 


syst int clr System timer Interrupt clear 
Write 1 to this bit to clear 
interrupt 


syst int mask . System timer interrupt masked 
sts status 


Syst int raw st System timer interrupt raw 
S status 


Syst int en System timer interrupt enable 


6.11.4.2.4 SYST VALUE SHDW(new added) 
Description: Shadow of SYST VALUE 
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Ce [sro o [2 [2r 25 [2s [и [25 [ [эт Гао о [в [  [ v9] 


Syst value shdw 


Type 


(РЕ ТЕРЕК ТЕРКЕН 
ЕШЕЗЕНЕНЕНЕИЕНЕЛЕНЕМЕЛЕЖЛЕЛЕЛІКИКЕ 
SS —X 


syst_value_shdw 


Type 


ЕЕ 9 
ЛЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕНИНЕНЕНЕСЕЛЕН 
FedName [5k [nw Resstvaus | Desorption — 


Syst value shd | [31:0] 32’h0 Shadow of SYST_VALUE 
w One read will get accurate 
value. 


6.11.5 Application Notes 


When software begins to use system timer, it should set sys eb bit and sys rtc. eb bit in global control 
register. 

When software completes using system timer, it should disable sys eb bit and sys rtc ер bit in global 
control registers. 

When software uses alarm function, it should configure sys alarm and sys int en. 

After receiving interrupt issued by a system timer, software can check interrupt status by reading 

sys int mask sts, and can clear interrupt by writing 1 to sys int сіг. 

IMPORTANT: 

If software read SYST. VALUE, double-reading method MUST be used to read this register. If software 
read SYST VALUE SHDW, only one read can get accurate counter value. 


6.12 System Timer - FRT 


Base Addr Range Addr Map Description 
0х4004 0000 ~ 0x4004_FFFF AON System Timer - FRT (64KB) 


6.12.1 Overview 


System free run timer is a 32-bit free-running increasing timer with 32K(30.52us) step. It locates in 
Always-On Domain (AON), and can be read by all processors. It is used for synchronization between 
different Co-processor and communication system. 
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6.12.2 Features 
e RTC-clock trigged 


e 32-bit free-running increasing timer 
e 32K(30.52us) step 


e Support single read in register SYS ЕНТ VALUE SHDW: по need to double read when 
reading counter value, just like new version of system timer(r2p0). 


6.12.3 Function Description 


After hardware reset, sys frt is 0. And after being enabled, sys frt runs from 0 to the maximum, 2^32-1. 
If sys frt gets to the maximum, it returns to 0 again and then continues increasing. If no new hardware 
reset occurs and sys frt is kept enabled, nothing can stop it. 

The counting step is 32K(30.52us), that is, the timer increases by 1 per 30.52us. 

The timer value can be read by software. If software read SYS ЕВТ VALUE through APB, 
double-reading method must be used because of different clock domains. If software read 

SYS ЕВТ VALUE SHDW, only one read is enough. At the same time, the value can be captured by 
dedicated capture circuit. 


6.12.4 Control Registers 


6.12.4.1 Memory map 


Offset САРЕ 
Description 
Address 


0x0000 SYS_FRT_VALUE System free run timer value in clk_rtc domain 
0x0004 SYS FRT VALUE SHDW System free run timer value in APB domain 


6.12.4.2 Register Descriptions 


6.1242.1 SYS FRT VALUE 


Description: System free run timer value in clk rtc domain 
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Ce [sro poo [2 [2 25 [2s [в [2 [2 o v6] 


ре 
[Reset | o | o | io оо [ооо ој ој еј еј је: 
SS ааа 


sys_frt_value 


sys_frt_value 


ІЕНЕНИНЕНЕНЕНЕНКНЕНЕНЕНЕНЕНЕНЕНЕН 
ret [aw [зиме [Description 


Sys frt value [31:0] 32'h00000000 | System free run timer value in 
ск rtc domain 


6.12.4.2.2 SYS FRT. VALUE SHDW 


Description: System free run timer value in APB domain 


SYS FRT VALUE SH 
0x0004 System free run timer value in APB(Reset 0x0000 0000) 


NINCSEXESEXERESERERERERESEREREEES 


Sys frt value shdw 
Type 


м 
[Reset | o [o | o| МАТ, X ЖЕНИ Е EER ВА В В В ВЕ 
Hew pasia aa Е Е Е e ЕВ В ИЕИЕНЕШ И 


sys_frt_value_shdw 


Type 


sys frt value s | [31:0] 32'h00000000 | System free run timer value in 
hdw APB domain 


6.12.5 Application Notes 


When software begins to use system timer, it should set aon syst eb bit to open its PCLK. Its clk rtc 
may also be need to opened if necessary. 

IMPORTANT: 

If software read SYS ЕНТ VALUE through APB, double-reading method MUST be used to read this 
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register. If software read SYS_FRT_VALUE_SHDW through APB, only one read can get accurate 
counter value. 


6.13 Spinlock 


Base Addr Range Addr Map Description 


0х2000 0000 ~ Ox20DF FFFF AP SpinLock Reg (64K) 
0x4006_0000 ~ 0x4006_FFFF AON SpinLock Reg (64K) 


6.13.1 Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access to global 
resources. 


6.13.2 Features 
e Supports 32 spinlocks 
e Use special token(0x0000 0000) indicate unlock 
e Perform lock operation by reading Spinlock Token Registers 
e Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock Token Registers 


e Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 


Spinlock 


AHB Slave 


464 > Lock CFG/STS 
Interface 


Token register 0 


Token register 1 


HCLK гқққ:54 


pd_HRESTn — — —* Token register 31 


6.13.3 . Signal Description 


Standard AHB slave interfaces 
6.13.4 Function Description 


6.13.5 -Take and Release Spinlock 


e The spinlock has two states: Taken and Not Taken. 


e After reset, the state of lock is Not Taken, equal to 0x0000 0000. 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 364 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | SC9820A Device Specification 


e When the lock is in Not Taken state, all write takes no effect. 
e When the lock is in Not Taken state, a read returns 0х0000 0000, and change to Taken state. 


e When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5) takes no 
effect. And a read always returns 0х0000 0001. 


e А write of the Unlock Token sets the lock back to Not Taken state. 


Кей | 


| МОТ ТАКЕМ | ТАКЕМ | ipei 


< < 4 Write Not Unlock Token 
Write ae шо di cr 


Write Unlock Token 


NOTE: 
There is no support to ensure that a lock is locked and unlocked by the same process. This must be 
ensured in software. 


6.13.6 Programming Guide 


A spinlock should only be held with interrupts disabled. So, before attempting to obtain the spinlock, 
software should disable interrupts. 

Then it should read spinlock. Reading back 0x0000 0000 indicates success. Now it should process 
the critical section then write Unlock Token (0x55AA10C5) unlock and re-enable interrupts. If the 
acquisition attempt fails, the acquisition should be reattempted. 

To prevent unknown interrupt disabled time, interrupts should be re-enabled and then disabled before 
reattempting to acquire the lock. 
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> Disable IRQ Take 


У 


Read spinlock 


Are the values is 


No 32'h0000_0000? 
| Yes 
Enable IRQ 
У 


Critical Section 


Qm 


| Release Write Unlock Token 


| 


Enable IRQ 


6.13.7 Register Descriptions 


Detailed information about address mapping please refer to HLD document. 
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0x0008 SPINLOCKTTLSTS Spinlock Total Status Register 


0х0800+(0х4*1) SPINLOCKTOKEN i Spinlock Token Registers 
OxOFFC SPINLOCKVERID Spinlock Version ID 


i-(0,1,...,31) 


6.13.7.1 SPINLOCKTTLSTS 


Name LOCK 
| Type | RO | RO | RO | RO | во | Ro | Ro | Ro | Ro | RO | Ro | Ro | Ro | RO | RO | RO | 
[Reset | o | o | o | o | o | охј o | o | o J| o | o | o Sow, ЗО o | o | 
[Bi] ЕШ УШ 15 БЕРІ БЕТІН Ж БЕЗІН ШЕН ЕДЕ] НЕЗ БЕЗІН БЕТІН БЕЗ БЕСІН БЕРЕШЕГІН 
| Type | RO | RO | RO | ғо | RO | Ro | Ro | Ro | Ro | Ro | RO | ж | RO | RO | RO | RO | 
[Rest | о | o | o | о № | o | o | o | o | € ei wj o j| ој o jJ o | 


Spinlock Total Status Register 


Field Reset ЕТЕ 
[Name [Bit |Туре| Vaiue |Description | 
32 lock status 


LOCK [31: 0] Read LOCKT[i]-0x0, lock i is in the Not Taken state. 
Read LOCK{i]=0x1, lock i is in the Taken state. 


6.13.7.  SPINLOCKSTS i (i20,1,...,31) 


Name 
| Tye | Ro | во | во | во | Ro | RO | RO | но | но | во | но | но | ғо | FO | но | но | 
[ps] o | o | o | o | o | o ооо fo fo fo [о fo fo fo 
СТЕ! КС ШЕСТИ Ө ВЕСТИ ЕСЕН es Ape [om | gos ssa] qu 1707) 


Name RESERVED TAKE 


N 
| Tye | во | RO | во | во | RO | RO | RO | RO | RO | RO | но | RO | RO | FO | но | но | 
(еј o | o | o | o jo | о | о |o jo jo jo jo jo fo | о | со | 


Spinlock Individual Status Register 


Value 


RESERVED | [31:1] [ВО [0х0 | RESERVED 


TAKEN 0x0 Read 0x0000 0000, Request and get the lock. 
Read 0х0000 0001, Request but does not get the lock. 
Write Unlock Token, Unlock the lock. 
Write not Unlock Token, takes no effect. 
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6.13.7.3 SPINLOCKVERID 


Name 
| Tye | Ro | Ro | во | RO | RO | RO | RO | но | RO | RO | RO | RO | RO | RO | RO | RO | 
Pest] ој o | o fo [| o |o Po [o |o Poo jo fo fo |o |o) 


БЛ ШЕШ БЕС БЕР БАН eee v o СНО (НЕ ЗА БС БТН БЕ ИГЕН 
| ре | Ro | Ro | во | RO | Ro | ro | RO | но | ro | RO | но | но | RO | ro | но | FO | 
[rest] o | o | o | o | о | о jos | о | о | о | о | о | с | со | о | ос | 


Spinlock Version ID Register 


Field Reset = 
[Name [Bit | Type | уе | Description 


VERID | [31:0] | ВО | 0x0000 0200 | Spinlock Version ID Register 


6.14 АР Clock Control 


Base Addr Range Addr Map Description 
0x2150 0000 - 0x215F_FFFF AP Clock Control Register 


6.14.1 AP Clock Register Address Map 


не [name је | 
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тела [Name је | 


6.14.1.1 clk ap ahb cfg 


0x00000020 clk ap ahb cfg (0x00000000) clk ap ahb cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 


reserved reserved 


| Туре ООО i i a a 
| Reset | o | o | о | ој о о То о [о ||| || | 
| Bit | 15 | 14 | 13 | 12 | 1 | ој о 18171615 | | зј зј тјо 


сік ар апр se 
| Name | вее Јања |“®=== 


| Typ № 
| Reset | o | o | o | o | o | o [o jo | о | о | ој о | о | ој o | 


ск ар апр сїй 


31:24] |RO [0x0 | Reserved | 
23:316] |RO [0x0 | Reserved | 
reserved |158 |НО |0x0 | Reserved 7 | 
reserved 1 ]|[7z2] |RO |00 | Reseved | | 


сік ap ahb sel: сік ap апр source 
selection 
2'h0: сік 26m ap ate 
clk ap ahb sel [ 1: 0] RW 0x0 2'h1: clk_76_8m 
2'h2: clk_128m 
2'h3: clk_192m 
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6.14.1.2 сік ap арЫ cfg 


0x00000024 clk ap apb cfg (0x00000000 | | сік ap apb cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


reserved reserved 


SSS CEN ее жене REM сан NU ERE EE SEU] 
Le lela Lelee ERES [EE ESO SE ет ОИ ES О В Јо 
| Bit | 15 | 14 | 13 | 12 | 1 | 101918 17| 6 | 5 | чј 3]|2]| тјо 


сік ap apb se 
шш — | h—AJl . — X HE 


сік ар арЫ сїй 


31:24] |RO |00 | Веѕемеда | 
23:16] |RO |00 | Reserved | 
|reserved — |158) |RO |00 — |Reseved | 
[reserved —  — |[7:2] (но |0 | Reserved | 


clk ap apb sel:clk ap apb source selection 
2'h0: сік 26m ap 

clk ap apb sel [1:0] | RW 0х0 AA На 
2'h3: clk_128m 


6.14.1.3 . clk_gsp_cfg 


0x00000028 сік gsp ста (0x00000000) | —— сік gsp cg | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk gsp cfg 


31:24] |RO |00 | Reserved | 
23:16] |RO |00 | Reserved | 
reserved |158 |RO |00 — | Reserved | 
[reserved  ||:21 |RO |000 Веѕема | 


clk gsp sel: clk gsp source selection 
2'h0: clk 96m 

clk gsp sel [1:0] | RW 0х0 о сік. 193 6т 
2'h3: сік 256m 
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6.14.4.4 сік dispcO сід 


0x0000002C ск dispcO cfg (0x00000000 | |. сік dispcü cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


reserved reserved 


ІК dispcO : 
си = = Кр у 


clk dispcO cfg 


тенше “Ты we TEES [oum o 
[reserved — — |[3124] | ҺО |000  |Reseved | 
[reserved — |[23:16] | RO |000 | Reserved . .— .— .— | | 
[reserved _ | |15] јво |00 | Reserved 

i i 

[reemed - ја |RO јо  |Resewed 2-7 


ск dispcO sel: ск dispcO source selection 
2'h0: clk 153 6m 

сік dispcO. sel [1:0] | RW 0х0 ae 44 e 
2'h3: clk 312m 


6.14.1.5 сік dispcO dbi сід 


0x00000030 ск dispcO dbi ста (0x00000000 ск Арсо dbi cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved reserved 
aaa em eo света ат | 
| Reset | ој o fo fo [о [о [о [о [о [о [о [о [о [о1о | o | 


ПИСТИ СЕ Е ПИЕ Е ССВ С И И И ЗЕ И ЕРЕ ПС ИСЕ 


сік dispcO dbi сто 


enone Jon рија 
reserved  |ј(3124| [НО |00 [Reserved | 
reserved sd [23:16] | RO јоо [Reserved | 
reserved (ПӘЛІ | ВО | 0x0 | Reserved | 
ск dispcO dbi div: clk div =clk_src/(div +1 

ieee ет Өжет es Reserved a aaa) 


clk dispcO dbi sel: clk_dispcO_dbi source 
selection 
2'h0: сік 128m 
ск dispcO dbi sel | [ 1: 0] RW 0x0 2'1: сік 153 6m 
2'h2: clk 192m 
2'h3: clk 256m 
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6.14.1.6 clk_dispcO_dpi_cfg 


0x00000034 сік dispcO арі cfg (0x00000000 ск dispcO dpi ста 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21| 20 | 19 | 18 17 | 61 | 


[Name [emere] mem 


| Type ЕРЕ шшш 


MES Бола | са | ола ШОШ ШЕШ ЕТШ eee ee 012 | 
| Bit |15|14|13|12|11|10|9|8|7|6|5|14|3)|211| 0 | 
| Матеј — —  ckdispo dp dv | ем | clk dispo0_dpisel | 
[Type [Sh . / 
| Reset | o | о [о Јо Јо | ој о | о |ојојојојојојсј 059 | 


сік dispcO dpi сто 


Reset 


31:24] [RO |00 |Reseved | 
29:17] (ВО |00 |Нвені | 


АЁ -dispc0_ dpi_p oS clk E RR E EE ETE RD dpi pad sel: clock source from pad, 
active high 
sic spoT dpi. di". (15: 8 0x0 сік dispcO dpi div: сік аі = сік src/(div +1) 


„> ЕВА 
сік dispcO dpi sel: ск dispcO dpi source 
selection 

е 2'h2: сік 192m 
2'h3: clk 384m 


6.14.1.7 . clk_dispc1_cfg 


0x00000038 ск dispci ста (0x00000000 [_ ск dispci сю | 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 1 | 16 | 


| Name | reserved reserved 
| Reset | 


EENFEMEENSSGO NECI eT, тент! 
[® [|с RT LESE LR SEE lololo [ o {| | 
| Bit | 15 | 14 | 13 | 12 | 11 | ој 9 | 8 | 7 |6/5,|4|3 2 7 тјо 


сік dispci se 
| Мате | ема | Lii ie 


| Туре ниша — ши  à—— RW 
| Rest | o | o | о | о | о | ој ој o | о | о | о | о | о | ој о | с 


clk_dispc1_cfg 


А Reset + ati 


31:24] |RO |00 [Reserved | 


23:16] |RO |00 | Reseved д | 
15:11] [RO SK тестте 
clk_dispc1_div clk_dispc1_div: clk_div = сік src/(div +1 
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freserved |[7:2] |RO |00 Веѕемеа | 
ск dispc1 sel: ск dispc1 source selection 
280: сік 153 6m 
ск dispc1 sel [ 1: 0] RW 0х0 2'h1: clk_192m 
2'h2: clk 256m 
2'h3: сік 312m 


6.14.48 сік dispc1í dbi сід 


0x0000003C ск dispcí dbi ста (0x00000000) сік аіѕрс1 dbi cfg 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18| 17 | 16 | 
| Name | reserved reserved 


ЕАН 
| Reset | ојојојојосојсјојојсјојогсјојсјој o f o | 
| Bit | 15 | 14 | 13 | 2јтј ој 9 | вј т7| 6 5]|4|93]|2 ^ 1 | о | 


| Name | ust icc йш sad 


ой "" NEEDS г . 
| Reset | o о | о | о | о o | о | о | о | о | о | о | ој ој o Го 


clk_dispc1_dbi_cfg 


31:24] | RO |00 | Reserved Cd 


23:16] |RO |00 |Reseved | 
[reserved | [15-11 CECAT IEEE 


СЕ PEK depot ooo dbi di | ro. :8 фо | сік dispci dbi div: clk div = clk_src/(div +1) 


d 
сік dispci dbi sel: ск dispc1 dbi source 
selection 

сік dispci dbi se 2'ћ0: сік 128m 

| 2'h1: clk.153_ 6m 
2'h2: clk 192m 
2'h3:clk 256m 


6.14.1.9 сік dispcl dpi са 


0x00000040 ск dispci dpi ста (0x00000000) ск dispci dpi ста 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 17 | — 16 | 


ІК dispc1 i 
[Name | а |2 “~ 


ШОШ | $] 5 — | — oe eee 


| Reset | ој ој ој ојојојојојојојојојојојсј ^ o — | 
| Bit 15 [14 [ 13| 12] 1 ој ојвј 7 | бј5ј чај зјајтј 0 | 
| Матеј скараа | — ма | скоесфе | 
| Type вм 
| Reset [о | о | о | о | о | о | о | o | о | о јо јо јојојсј ^ o ШАН 


clk_dispc1_dpi_cfg 


Field Name ESI Description 
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31:24] |RO_ | 0x0__| Reserved | i O 
23:17] |RO_|0x0__| Reserved | 


сік dispc1_dpi_pad_sel | [16] clk_dispc1_dpi_pad_sel: clock source from pad, 


clk_dispe1_dpi_div ЕСС] 
Re |[7.2] от a Reseved еа 


active high 


clk_dispc1_dpi_sel: clk_dispc1_dpi source 
selection 
2'h0: clk_128m 
clk_dispc1_dpi_sel [1:0] RW | 0x0 2'h1: clk. 153 6m 
2'h2: сік 192m 
2'h3: clk 384m 


6.14.1.10 сік nandc ecc cfg 


0x00000044 ск nandc ecc сѓа (0x00000000 clk nandc ecc cfg 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved reserved 


Sra ынан | ace ey 
| Reset | о | В cS | ола саға ако ИЛЭ ИЛЭ О О ОА ре ОН o0 | 
| Bit 15 [ 14| 13] ај $1 | ој 9 | вј пј 6 | 5ј чјзјајтј 0 | 


clk nandc ecc se 
reserved reserved | 


| Type ee шшш 
[ Reset | o | o | o | o | о | о | о | с| ој ој ојојојојој ^oc | 


сік палас ecc cfg 


[rename [en [m |” [eem O 
[reserved |31241 |RO |00 Веѕемеа (| 
[reserved — |[23:16] |RO |00 X jReseved | 
[reserved — |158 |RO |00 | Reserved | 
[reserved E cea |RO [0x0 | Reserved тте 
clk_nandc_ecc_sel: clk_nandc_ecc source 
selection 
ск папдс есс 5е! 1'ћ0: ск 153 бт 
1'h1: clk_192m 


6.14.1.11 clk_sdio0_cfg 


0x00000048 clk_sdio0_cfg (0x00000000) clk_sdio0_cfg 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


| мм ШЕ м | 
ee MERNEM ңнннн 


clk sdioO cfg 
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31:24; |RO |000 | Reserved  —  — — — —  — — | 
23:16] |RO |00 | Reserved (| 
15:11] [RO |00 [| Reserved Жж 0 0000 
ск sdioO div i : 


Preserved ја Го 0x) |Reseved | 


clk_sdioO sel: ск sdioO source selection 
2'h0: clk_26m_ap 

сік sdioO sel [1:01 | RW 0х0 E 
2'h3: clk 384m 


6.14.1.12 сік sdio1 cfg 


0x0000004C clk_sdio1_cfg (0x00000000) clk_sdio1_cfg 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk На _se 
reserved reserved 


clk_sdio1. cfg 


31:24] |RO |000 | Reserved | 
23:16] |RO |00 | Reserved | 
reserved — — |[15:8] |НО |000 Веѕемеа | 
reserved 1 — |[7:2] |RO |50 Веѕемеа | 


clk_sdio1_sel: сік sdio1 source selection 
2'h0: сік 48m 

сік 50101 sel [1:0] | RW 0х0 zs ek 76, Вт 
2113: сік 128m 


6.14.1.13  clk sdio2 cfg 


0x00000050 СК sdio2 ста (0x00000000) clk_sdio2_cfg 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


сік sdio2 se 
reserved reserved | 


200000 "v 
О КО О lolala lalo TE S [= [| ® [ ® | ШШШ 
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clk_sdio2_cfg 


31:24] |RO |00 | Reserved | 
23:16] |RO |00 | Reserved | 
reserved | [15:8] |НО |00 Веѕемеа т (| 
геѕемеа |[7:2] |RO |00 | Reserved | 


clk_sdio2_sel: clk sdio2 source selection 
2'h0: clk_48m 

clk sdio2 sel [1:0] | RW 0x0 SP: cea, 
2'h3: сік 128m 


6.14.1.14 сік emmc cfg 


0x00000054 СІК emmc ста (0x00000000) [ сік emmc cfg | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


сік emmc cfg 


31:24] | RO. |00 | Reserved | 
23:16] | ВО |00 | Reserved | 
reserved — |158 |НО |0x0  |Reseved | 
[reserved  ||:2 |RO |0 | Reserved | 


clk_emmc_sel: ск еттс source selection 
2'h0: сік 26m ар 

сік emmc. sel [1:0] | RW 0x0 а ЕЦ 
2'h3: clk 384m 


6.14.1.15 ск gps сід 


0x00000058 clk gps cfg (0x00000000) | сказ | 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [417 [46 | 


reserved reserved 
Type 


| Bit 15 [14 | 13 | 12 1 ј ој 9 | вј 7 6 | 5 | ч | зј2јтј 0 | 
L3 3 м 


pe [GNE MEUM EUN mw | 
ШІ | со! со! 51 5919 Lol ос | со и el oos o | 
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clk_gps_cfg 


31:24] |RO јо — [|Reseved 02 (| 


23:16] |ВО |00 [Reserved | 
[reserved | (|158) |RO |00 | Reserved о 


reserved (Еј |НО |00 | Reserved | 
сік оро sel: clk_gps source selection 
clk_gps_sel RW 0x0 | ч за a 


6.141.116 clk_gps_tcxo_cfg 


0х0000005С clk_gps_tcxo_cfg (0x00000000) скоро ісхо сю — | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20| 19 | 18 | 17 | — 16 | 


ск gps tcxo pad se 
LABES diui dn 


| Турс  ұұ CE п 
Rest | ој ој ој ојојојојојојојојојсјојој 0 | 
| Bit |15 |14 | 13 (12 |11 (109 | 17 [615 ј чј зјајтј о C 


reserved reserved 
| Type |E 
| Reset | o PAA 


clk_gps_tcxo_cfg 


31:24] | RO. |00 | Веѕемеа | 
23:17] | RO [0х0 ПА Reserved e 


clk gps tcxo pad sel по [Rw foo | icons Ско pad ет coc source Тот раб | pad_sel: clock source from pad, 


[reserved (15: 8] |RO |00 | Reserved 
preserved — — [[70] |RO |00  jReseved — 


6.14.1.17  clk usb ref cfg 


0x00000060 сік usb ref ста (0x00000000) сік usb ref ста 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 1 | 
| Name | теме reserved 


| Bit | 15 | 14 | 13 | 12 | 11 | ој 9 |8|7 6 | 5 41312111 0 | 


clk usb ref se 
reserved reserved | 


[уе ЕР "" ___ 
| Reset | o | o [ о | ој о | ој о | о | ој о | ој ој ој ојој 0 | 


clk_usb_ref_cfg 


Field Name | Bit | Туре — |Reset | Description Т | 
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ошаш 
[reserved |39124) |RO |00 | Reserved (| j| 
[reserved | [23:16] [RO |00 | Reserved  ( 
[reserved | [15:8] јВО |00 | Reserved (((өӨ( O 


[reserved — — ![7 1] |RO |00 | Везегмеа 


LEC, у 
ск usb ref sel:clk usb ref source selection 
ск usb ref sel RW 0x0 1'h0: сік 12m 
1'hi:clk 24m 


6.14.1.18 сік uartO cfg 


0x00000064 clk_uart0_cfg (0x00000000) clk_uart0_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


| Name [| — көй | қасу | шее | cik uan sel 
еш шшш цип 
| Reset [o po o oo o 1 o | o Foo o o oa o o | o 


clk_uart0_cfg 


теше Ти e | СИНИ 
[reserved — | [31:24] | RO |00 | Reserved YT 
| reserved — ([23:16] | RO |00 — jReseved | 
[reserved —  |[f5:1] |НО |00 | Reserved | 
| reserved — — |[7:2] |RO |50 | Reseved - | 


ск uartO- sel: ск uartO source selection 
2'h0: сік 26m ар 
ск uartO sel [1:0] RW 0x0 2'ћ1: сік 48m 
2'h2: сік 51 2m 
2'h3: clk 96m 


6.14.1.19 сіК uarti сід 


0x00000068 ск пайї cfg (0x00000000) [clk чат cfg | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved reserved 

Type ИРИ ОЕ тт 1: 
| Reset | o | o | o | одо |o | ој ој о јо fo ооо оо 
| Bit | 15 | 14 | 13 | ај 11 | 10 | 9 | вј 7 | 6 | 5 | 4 | зј 2 | 1 J| 0 | 
| Name | А шее кина ј reseved | акцатт sel | 
| Reset | 


| ғу а со | 
eee 0 | 0 | à O° | 0 | 


clk_uart1_cfg 


i Reset "m 


31:24] |RO |00 | Reserved | 
2316] |RO |00 [Reserved | 
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15:11] |RO |00 | Reseved | 
ск uartí div ск uart1 div: сік div = clk src/(div +1 
reserved — |[7z2] [Во |000  jReseved | 


clk_uart1_ sel: ск uart1 source selection 
2'h0: сік 26m ар 
ск uartí sel [ 1:0] RW 0x0 2'h1: clk 48m 
2'h2:clk 51 2m 
2'h3: clk 96m 


6.14.1.20 clk_uart2_cfg 


0x0000006C ск uart2 ста (0x00000000) | —. сік uat2 cfg | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


| Name | reseve | саси — | шем окца sel | 
ЕЕ мн ШИ | 
| Reset [| o [| о | о | о | о o | с | ој ој ој ојојојојсјс 


clk_uart2_cfg 


eame Ти [we TEES ООО 
reserved sd [31:24] |НО [0x0 | Reserved 2 (| 
[reserved (27 [12316] |RO јоо |Нөөмі 2/4 | 
[reserved — |[15:11] |RO [0x0 Веземеа | 
[reserved — |[7z:2] |RO |50 Веѕемеа (| 


ск uart2 sel: ск uart2 source selection 
2'h0: clk 26m ap 

сік uart2. sel [1:0] | RW 0x0 у ы 
2'h3: clk_96m 


6.14.1.21 сік uart3 cfg 


0x00000070 СК uart3 ста (0x00000000) | сік џайз cfg | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Preserved | 


reserved 


| Name | еее | қазу | шее к цайз sel | 
т шш кии 
| Reset | o | о | о | о | о | с| сј ој ојојојојојој o | o 


clk uart3 cfg 


А Reset лн 


31:24] [RO |00 | Reserved | 


23:16] |RO |00 [Reserved 1 | 
15:11] [RO |00 Неземеа | 
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clk uart3 div ск uart3 div: clk div = clk src/(div +1 
[reserved — | — [[72] |RO [0x0 | Reserved 2 | 


ск uart3 sel: ск uart3 source selection 
2'ћ0: сік 26m ар 

ск uart3 sel [1:0] RW 0x0 2 EE ШИ 
2'h3: clk 96m 


6.14.1.22 сік uart4 ск 


0x00000074 clk_uart4_cfg (0x00000000 [ск uar сю ^ | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


| Name | еее ок папа div сік папа sel 


CL ll N77" " | 
ШІ | © |) |) мы 
ск uart4 си 


eame Тш” СИЕСИИ 
reserved |[81:24] |RO [0x0 | Reserved . . .— |  — | 
|reserved — јј2346ј |НО [0x0 | Reserved | 
[reserved — |[H5:11] |RO |00 Веѕемеа | 
reserved — — |[7z:2] |RO |050 Веѕемеа | 


clk_uart4_sel: ск uart4 source selection 
2'h0: сік 26m ар 

clk_uart4_ sel [1:0] | RW 0х0 zu ok LU 
2'h3: сік 96m 


6.14.1.23 сік 12с0 cfg 


0x00000078 clk_i2c0_cfg (0x00000000) | сік 12с0 са | 
| Bit |31 | зо | 29 а | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


Г мм / Щн 
eee 0 | 0 | А жини 


ск i2cO cfg 


i Reset mpm 


31:24] |RO |00  |Reseved 1  »— — i 


23:316] |RO |00 | Reserved | 
15:11] [RO |00 | Reserved 4 
ск i2cO div ск i2cO div: сік div = сік src/(div +1 
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[reserved —  — |[7:2] |RO |00 | Reserved —. 1 1  — 1 j| 


ск i2cO sel: ск i2cO source selection 
2'h0: clk 26m ар 

сік i2cO sel (1:0) | RW 0х0 йа 
2'h3: clk 153 6m 


6.14.1.24 сік i2c1 cfg 


0x0000007C clk_i2c1_cfg (0x00000000) | сре | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | | — reseved | 


reserved reserved 


| Туре ie ee | ттен EET ED DNE нЕ 
| Reset | o | o | o | o | o | opo [| ој o fo fo fo fof оо [о | 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9ј вј п7ј б6ј 5ј | з | 2ј тјо 
| Name | еее кра | reserved ok i2ct sel 
| Reset | 


ош» шиш  ._ r | 
o|o , | шиш о | о | 3 О о | о | 
clk_i2c1_cfg 


eame |ы” [me TER еее — — — — — 
[reserved (53124 јНО |00 | Reserved 2 | 
| гезегмеяа — [[2316] |RO |00 | Reserved 2) 
[reserved ___ | [15:11] јНО |00 | Reserved dr 
[reserved „ел |[7:2] |RO |00 [| Reserved 4 | 


clk_i2c1_sel: clk_i2c1 source selection 
2'h0: clk_26m_ap 

сік i2c1_sel [1:0] | RW 0x0 AC 
2'h3: clk 153 6m 


6.14.1.25 сік i2c2 сї 


0x00000080 сік i2c2 ста (0x00000000) [| —— сік i2c2 са | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


ск i2c2 cfg 


31:24] |RO |000 | Веѕемеа | 
23:16] |RO |00 | Reserved | 


15:11] |RO |00 | Reserved CC‘  — j| 
clk i2c2 div СК i2c2 div: сік div = сік src/(div +1 
[reserved  |[7:2] |RO |00 4 [| Reserved 202 | 
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clk_i2c2_sel: clk_i2c2 source selection 
2'h0: clk_26m_ap 

сік i2c2 sel [1:0] | RW 0х0 an ec “ш 
2'h3: clk 153 6m 


6.14.1.26 сік i2c3 cfg 


0x00000084 clk_i2c3_cfg (0x00000000) | сік i2c3 cfg | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved сік |263 div сік |2с3 sel 


ШШШ ШИШ "" "МЕ " | 
NUM | |) МЕН  3DDO © | o] 
сік i2c3 cfg 


enone [or me TEE [meme S 
|reseved | [31:24] | RO |00 | Reseved | 
[reserved — .—  [[23:16] |RO |00 | Һеѕемеа | 
[reserved —  . |[15:1] |RO јоо | Reseved | 
сік i2c3 div: сік div = clk src/(div +1 

[reserved 1 — |[72] |НО |00 — jReseved | 


clk_i2c3_ sel: clk i2c3 source selection 
2'h0: сік 26m ар 
сік i2c3. sel [1:0] RW 0x0 2'h1: clk_48m 
2'h2: сік 51 2m 
2'h3: сік 153 6m 


6.14.1.27  clk i2c4 cfg 


0x00000088 СІК i2c4 ста (0x00000000) | ск i2c4 cfg | 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved сік 1204 (ім сік 1204 е! 


мы им Ea“ r | 
| Reset | — о | о | о |oo o o o] о | о | 
clk i2c4 cfg 


31:24] | ВО |00 | Reserved | 
23:16] |HO [0x0 | Reserved | 
15:11] [ҺО |00 — [| Reserved | 
сік i2c4 div СК i2c4 div: сік div = сік src/(div +1 

| Reserved M са аа аа е а аа 


[reserved — . — |[7:2] |RO |00 | Reserved 


ск i2c4 sel: ск i2c4 source selection 
сік і2с4 sel [1:0] Дар 
2'h2: сік 51 2m 
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| |. 2S: сік 153 бт 


6.14.1.28 clk_spi0_cfg 


0x0000008C clk_spi0_cfg (0x00000000) 
аат ВИ ЕЕСИЕШИСИ 


- _ reserved reserved Ш 


| Name [| reseved | коо, | 7 reseved _ |окорбее. 
| Tpe КК ә н ИЕН 
| Reset [| o [о | о | о | о | о | o | ој о | ој ој ој ој ој |: 


сік spiO си 


31:24] |RO |000 | Reserved | 
23:17] |RO |00 | Reserved 4 | 


clk_spi0_pad_sel [16] Rw |000 | ск 5рј0 рад _ sel: clock source from pad, 


[reserved (|ПӘПІ О |00 {Reserved ——0 | 
EE СК spiO div: clk_div = сік src/(div +1 
reseve ја [RO јо  |RHesevd č = | 


clk_spi0_sel: clk spiO source selection 
2'h0: сік 26m ap 
сік spiO sel [1:0] RW 0x0 2'h1: сік 96m 
2'h2: сік 153 6m 
2'h3: clk 192m 


6.14.4.29 сік өрі cfg 


[ ^ 0x00000090 | сік spii cfg (0x00000000 
eS ERE EE м IEEE e CERES 


ы o reserved reserved 


| Name | өлі | кота — | reserved — | ck spit sel | 
и ош шаға нен 
| Reset Л Мн дилини 
clk spit cfg 
i Reset Wer e 
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32 |RO |00 [| Reserved | 
2317] |RO |00 Reserved 7 |) 


clk spi1 pad sel [16] Rw foo | кро source from pad, 


15:11] |RO |00 | Reserved —— 77 | 
ск spil div i1 div: 


[reserved _ [77 Го [o0 |Reseved CS 


сік spit sel: сік spit source selection 
2'ћ0: сік 26m ар 

ек spit sel [1:0] | RW 0х0 к 
2'h3: clk_192m 


6.14.4.30 clk_spi2_cfg 


0x00000094 clk_spi2_cfg (0x00000000) 
Гане иг oe ae aR ae [| eos a [Soe ie ве 


- _ reserved reserved 


| Name | венд скај _ шее скара sel | 
ег, шел шин 
| Reset [o NENMEM 4 o | o 


clk_spi2_cfg 


31:24] | RO |00 | Reserved | 
23:17] |RO |00 .Cy[Reseved | 


clk spi2 pad sel [16] Rw ј|оо | "Tira sel: clock source from pad, 


[reserved — [ЦЫП] О j|Ox0 X {Reserved —— 72 | 
ЕТЕП" spi2_div 
Preserved ја [PO [o0 [неее И | 


ск spi2 sel: ск spi2 source selection 
2'ћ0: сік 26m ар 

сік spi2. sel [1:0] | RW 0x0 a ea 
2'h3: clk_192m 


6.14.1.31 ск Н50 cfg 


0x00000098 СІК 1150 сід (0x00000002) | —— сік із0 о а | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Clk i 
reserved reserved 150_ 
раа 
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RY | 
| Reset | o | o | о | о | о | o | o | o | о | ој ој ој ој ој |: 


ск 150 cfg 


31:24] | RO. |00 | Веѕемеда | 
23:17] poros /|Нееме‚вя _________________ 


clk 460 pad sel 16 Rw | | olk sO рас веј clock source from pad, active 


[reserved — (ПӘЛІ ҺО |00 | Reserved 777 | 
СІК iisO div: clk div = СІК src/(div +1 
[reserved |[7:2] [RO јо _| Reserved 

ск 1150 sel: ск 1150 source selection 

2'h0: clk 26m ap 
ск 150 sel : RW 0x2 2'1: сік 128m 

2'h2: сік 153 6m 


6.14.1.32  clk iist cfg 


| — 0x0000009C | clk_iis1_cfg (0x00000002) 


ES CURIE NE HE HE:HER [1% | [55 Гаро Ге ага 


Ы reserved reserved = 


| Name | — шее ско div сік iis. sel 


RW 


ск iis cfg 


31:24] |RO |00 | Reserved | 
2337] |RO |00 [Reserved | 


ок iis! pad sel [16] Rw | | M = source from pad, active 


Төзе! Ин же ох СЕТ ОЕ 
СК 151 div ai : 
[reserved ја |RO јо [Не ея | 


СК 151 sel: clk_iis1 source selection 
сік 161 sel [1:01 | RW 0x2 SIM CK TOLL 
2'h2: сік 153 6m 
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6.14.1.33 сік ііѕ2 сід 


0x000000A0 СІК 152. ста (0x00000002) 
a NE HE HE.SE RE HE ВЕ 2EiME HECHE ERI 


ы о reserved reserved E 


БЕСІН 12] 113 
| Name | reseve |1 оқыл |) _ шее ^ | ок sel | 
| Reset | 


(уе = / / Мики 
_ | 1, килиш нн 


clk iis2 cfg 


31:24] |RO |00 | Reserved 2) 
23:17] |RO |00 | Reserved | 


ок iis2 pad sel 16 Rw |0 — aeieth clock source from pad, 


[reserved (ПӘЛІ ВО — |00 | Reserved 7 | 
_ii 
[reserved ја [RO јо  [Reseved |. —  — |] 
ск iis2 sel: СІК iis2 source selection 
2'h0: clk 26m ар 
СІК iis2 sel | АМ/ 0х2 2'h1: clk_128m 
2'h2:clk 153 6m 


6.14.1.34 сік iis3 сід 


| — 0x000000A4 | ск iis3 cfg (0x00000002) 


БИТЕ DSL L3 [2 [2 27 A [25 a арар [2 T3 L3 [7 [387 


ы 1 reserved reserved 


| Bit [| 15 | 14 | 13 / 12 | пј ој 9 | 8 |7|[6|5|4|3 2| тјо 


| Name | тема 1 сызу | 7 ее | ck iis3 sel | 
| Тре Ы ин ше а ы 
NEM оЯанныиынныныЕа —  w— Қ 
clk iis3 cfg 
31:24] |RO |00 _ | Reserved | 
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2317] |RO |00 | Reserved | 


дис Нед pad sel [16] Rw foo | eo clock source from pad, 


15:11] [RO |00 |Нөөемі 0000000 
СІК iis3 div i 


Preserved ја [RO јо [Resevwa а | 
СК 153 sel: ск 1153 source selection 
2'h0: сік 26m ар 
clk_iis3_ sel | АМ/ 0х2 2'1: clk, 128m 
2'h2:clk 153 6m 


6.14.1.35 сік zipenc сід 


0x000000A8 сік гірепс cfg (0x00000003) clk_zipenc_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk zipenc s 
reserved reserved 


clk zipenc cfg 


31:24] | RO. |00 | Reserved | 
23:16] |RO |00 | Reserved “7 | 
reserved |158 |RO |000  |Reseved | 
reserved |[72] |RO |00  jResevd | 


clk zipenc sel: clk_zipenc source selection 
2'h0: clk 96m 

clk zipenc sel [1:0] | RW 0x3 s ck- von 
2'h3: clk_256m 


6.14.1.36 сік zipdec сід 


0x000000AC clk zipdec cfg (0x00000003 | сік _zipdec са | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved reserved 


ee eens! 
[5з ЕР | ERES [EROR EST | ОД |е БЕН ERR ЕЕ wom om 
clk_zipdec_cfg 


i Reset aes 
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31:24] |ВО |00  [|Reseved | 


сік zipdec. sel: ск zipdec source selection 
280: сік 96m 

2'h1: clk_153_6m 

2'h2: clk 192m 

2'h3: clk 256m 


6.15 AON Clock Control 


Base Addr Range Addr Map Description 
0x402D 0000 ~ 0x402D FFFF AON Clock Control Register 


6.15.1 AON Clock Register Address Map 


СТ [Мәе м | 
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6.15.1.1 ск pub ahb cfg 


0x00000020 clk_pub_ahb_cfg (0x00000000 clk_pub_ahb_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk. m ahb 
pomo eT 


clk pub ahb cfg 


31:24] [ЋАО |00 | Reserved | 
23:16] |RO |00 | Reserved | 
reserved — |158 | ВО |00 | Reserved 

[reserved — |[7:2] С|НО |00 | Reserved | 


clk pub ahb sel: clk pub ahb source 
selection 
2'h0: ск 26m pub 
clk pub ahb sel [1:0] АМ/ 0х0 2'11: clk_96m 
2'h2: clk_128m 
2'h3: сік 153 6m 


6.15.1.2 сік етс сід 


0x00000024 с етс cfg (0x00000002 [ сік emc eig | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


С 
шлш у NEM ұ ви 
WIE ШШШШС с х1 ШШ иш 


clk_emc_cfg 


31:24] |RO |000 [| Reserved | 
23:16] |RO |00 | Reserved | 
15:10] | RO [0x0 | Reserved cm 
ek eme dv 1198 воо сік етс ау: clk_div = сік src/(div +1 
|Reserved | 


[reserved 1 — |[72] |RO |00 Reserved 


сік етс sel: clk етс source selection 
2'h0: clk 26m pub 

clk emc sel [1:0] д cd 
2'h3: clk_1066m 
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6.15.1.3 сік aon apb cfg 


0x00000028 clk aon apb cfg (0x00000000 clk aon apb cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk aon apb clk aon apb 
Ez pee 


clk aon apb cfg 


теле Ты we [EE ООО 
[reserved — |[3124] [RO |00 | Reserved | 
[reserved — |[23:16] |НО |00  |Reseved 7 | 
| reserved — |[15310] | RO [0x0 — |Reserved 

ек aon apb dv |194 [BW [o0 — 

[reemed је [RO јо  |Resewed ИО | 


ск aon арЫ sel: ск aon арб source 
selection 
2'h0: clk 26m aon 
clk aon apb sel [1:0] АМ/ 0х0 2'hi:clk 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


6.15.1.4 clk audif cfg 


0x0000002C сік audif ста (0x00000000) ск audif ста 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk audif cfg 


31:24] |HO |050 | Reserved — | 


23:16] |RO |00 | Reserved | 
[reserved  — [|[15:8] |RO |00 | Reserved «— ^  —  — —  — — | 


[reserved ||: јНО |00 | Reserved | 


ск audif sel: ск audif source selection 
ск ашай sel [1:0] T На Sam 
2'h2: clk 51 2m 
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6.15.1.5 clk_fm_cfg 


0x00000030 clk_fm_cfg (0x00000000 
а oS оо оне ЕН сија 


clk_f 
reserved reserved 


reserved 


clk_fm_cfg 


31:24] | RO. |00 | Веѕемеа | 
23:17] |RO |00 | Reserved по и 


clk_fm_pad_ sel: clock source from pad, active 


[reserved — — [[15:8] |RO |00  |Reseved | 
[reserved — — [[70] ЦАО |00 | Reserved (| 


6.15.1.6 ск adi сід 


0x00000034 clk_adi_cfg (0x00000000 | ск adi cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved reserved 

| Туре |  — —— 3$ | ^ н 
| Reset | О ОО О О ОЗ ОО ESI ШОШ | сене | eq а 
| вип }|15]14]13]12]11]10]9]8]7[][6[|[5]4]з]2]|| 10] 
"————————— 


clk adi cfg 


31:24; | RO |00 — |Reseved | 
23:16] [RO |00 X jHeseved | 


к л ie e e -- >>: 


clk adi sel ram сік adi sel: ск adi source selection 


6.15.1.7 ек ру/т0 сід 


0x00000038 ск рито ста (0x00000000) | ск pwm0 са | 
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| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved reserved 


clk_ 
reserved reserved 


EM 
БЕЗЕ ee Е ои ое ШШ 


clk pwmO cfg 


31:24] | RO |00 | Reserved 
23:16] | НО [0x0 — |Reserved 
reserved sd [15:8] [һо [0x0 | Reserved 
[reserved — — |[71] |RO |00 | Reserved ___ | 


ск pwmO sel: clk_pwm0 source selection 
1'ћ0: сік 32k 


6.15.1.8 ск pwm1 cfg 


0x0000003C СІК pwm1 ста (0x00000000) | ск pwmi cfg | 
| Bit | 31 | зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ 
E 
reserved reserved 


BE 
Бе Баа атна асна ас атата акта атаа а Баа аса ата ма 


clk_pwm1_cfg 


31:24] | RO |00 | Reserved 
23:16] |RO |00 | Reserved 


[reserved  ј(5:8ј |RO |00 — |Reserved 
[reserved  [|[7z1] |RO |00 | Reserved | 


СК pwm1 sel: ск pwm1 source selection 
сік pwm1. sel RW 0x0 1'h0: сік 32k 
1'h1: сік 26т #0 
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6.15.1.9 аеік рмт2 сід 


0х00000040 clk_pwm2_cfg (000000000 Г ск pwm2 cig 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ 
po 
reserved reserved 


Ел 
WC Se сри пата ото | 


clk_pwm2_cfg 


31:24] | RO [0x0 | Reserved 
23:16] | КО [0x0 | Reserved 
reserved sd [15:8] |НО [0x0 | Reserved 
[reserved dT EAI] |RO |00 | Reserved | 


clk_pwm2_sel: clk_pwm2 source selection 
1'ћ0: clk_32k 
clk_pwm2_sel RW 0x0 1'h1: сік 26т #0 


6.15.1.10 сік pwm3 cfg 


0x00000044 СІК pwm3 ста (0x00000000) [clk pwm3 cig | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk_ 
Pu 
reserved reserved 


pee Н Щщ 
ини Se ee |e oe НИ E 


сік pwm3 cfg 


31:24] | RO |00 | Reserved 


23:16] |ВО |00  |Reserved 
[reserved . — [[15:8] [RO |00 — |Reserved 


[reserved — 1  |[7z1] |RO |00  jReseved — &— à— 0à— à 5 — à à—  — 


сік pwm3 sel: clk_pwm3 source selection 
1'h0: clk_32k 
ск pwm3 sel l'hi:clk 26m НО 
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6.15.1.11 ск thm cfg 


0x00000048 clk thm cfg (0x00000000) | | сікіһт cfg | 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


clk thm cfg 


31:24] |НО |00 — | Reserved 
23:16] |RO |00 | Reserved 
|reserved |158 [һо |00 | Reserved 
|reserved — | |[7z1] [һо |00 | Reserved 


| Reserved Sd 
сік thm sel: ск thm source selection 
1'h0: сік 32k 
ск thm sel RW 0x0 11: clk 1m aon 


6.15.1.12 сік са? dap сї 


0x0000004C ск ca7 dap cfg (0x00000000) ск са7 dap сід 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


ск са? dap cfg 


31:24] |ВО |00 {Веѕемеа | 


23:16] |RO |00 . |Reseved 0 0 7. 
[reserved — | ![15:8], [RO |00 X |Reseved (| 


[reserved — ] |[7:2] |RO |00 | Reserved «—.—  à— 1 1 — 


ск са/ dap sel:clk са7 dap source 
ск са? дар sel — |[1:0] ono cle 26m_rf0 
2'1: clk_76_8m 
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2'h2: clk 128m 
2'h3: сік 153 бт 


6.15.1.13 ск ca7 ts cfg 


0x00000050 ск са7 ts cfg (0x00000001) clk ca7 ts cfg 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


2-00 шыш 
Г [е ү у О үтүө o | " | 


clk_ca7_ts_s 
reserved reserved el 


clk ca7 ts cfg 


31:24] | RO |00 | Reserved | 
23:16] | RO. |00 | Reserved | 
reserved | [15:8] |RO |00 | Reserved | 
[reserved 1  |[72] |RO |00 {| Reserved | 


ск ca7 ts sel: ск ca7 ts source selection 
2'0: сік 32k 
| 2'hl:clk 26m 110 
ск ca7 ts sel [1:0] АМ/ 0х1 2'h2: сік 128m 
2'h3: clk 153 6m 


6.15.1.14 ск тор! сід 


0x00000054 СІК тері ста (0x00000000) 


| Reset | 

[ви | 15 | 14 | 13 | ај 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | ој 
| Name | — 1 1 1 0  veeved | гөмд | ck mspi sel | 
| Туре | RD euo mw 
| Reset [| o | o | o | o | o | o | о | о | ој ој ој ој ој ој o [+ 


ск тор! сто 


31:24] | RO. |00 | Reserved | 
23:16] |RO |00 [| Reserved | 


[reserved —  |[15:8|] |HO |00 — |Heseved — — — — — — а 
lreserved — 1. |[7:2] [RO |00  |RHesrved | vj 
ск төрі sel: ск тор! source selection 
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2980: сік 26m 
2'hl:clk 52m 
2'h2: сік 76 8m 
2'h3: clk 96m 


0x00000058 
| Name | 
| Reset | 
| Type | 


reserved 
ур со I  ^—5 5— S awi i i 
| Reset [| o | o | o | o | o | o | o | о | ој ој ој ој ој ој [о 


clk_i2c_cfg 


31:24; |ВО |00 A |Reseved | 
23:16] |RO |00 | Reserved | 
reserved |158 |RO |00 | Reserved д (| 
[reserved „Сл  |[7:2] |RO |00 [| Reserved 4 | 


clk_i2c_sel: ск i2c source selection 
2'hO0: сік 26m 110 

сік і2с sel [1:0] | RW 0x0 cure oM 
2'h3: clk 153 6m 


6.15.1.16 сік avsO cfg 


0x0000005C clk_avs0_cfg (0x00000000) clk_avs0_cfg 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved 
_ СЛИВИ тт) ы 
| Reset | o | o | o Ко | o | o | o | o o |: 


clk avsO cfg 


i Reset "m 


31:24] |RO |00  |Reseved O 


23:16] |RO |00 | Reserved | 
|reserved |158 |RO |00 | Reserved А | 
[reserved |[7:2] [НО |00 X jReseved | 
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ск avsO sel: ск avsO source selection 
2'h0: ск 26m 110 

clk_avs0_sel [1:0] | RW 0x0 a es 
2'h3: clk 96m 


6.15.1.17 сік avs1 сід 


0x00000060 СІК avsi ста (0x00000000) СІК avsi ста 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


reserved 
peu Se muero ME NN 
| Reset | o | o | o | o | o | o | o | о | ој ој ој ој ој ој [о 


clk_avs1_cfg 


31:24; |RO |00 A |Reseved | 
23:16] |RO |00 | Reserved | 
[reserved „Сл — [[15:8] |RO |00 | Reserved AY | 
[reserved  |[7:2] |RO |000 | Reserved | 


clk_avs1_sel: clk_avs1 source selection 
280: сік 26m 110 

clk avsi sel [1:0] | RW 0х0 S Rn 
2'h3: clk 96m 


6.16 MCU JTAG Interface 


The MCU JTAG interface consists of the following pins. 
e МТОО, test data output 
e MTODI, test data input 
e MTCK, test clock 
e MTMS, test mode 
e MTRST_N, test reset, active low 
For JTAG timing parameters please see “JTAG Timing’. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 397 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


6.16.1 JTAG Timing 


lrckov 


TCK 
TMS 


OX ХХХ 


TDI 


TDO 


Figure 6-30 JTAG Interface Timing 


Table 6-11 JTAG Interface Timing 


зуп [Parameter — | min бај мк [Unis | 


[sus | TMS Input Set-up Time | 44 | - | - ns 
[ww — — [TMSImputHodTme | 6 | = | - СЗ 
CN CERE NE REN 
CE WEE NECEM NN 
Е зо Е Ја 


6.17 ZIP Encoder Controller 


Base Addr Range Addr Map Description 
0x2120 0000 ~ 0x212F_FFFF ZIP ENC Control Register 


6.17.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 


decompression speed. 
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6.17.2 Features 
e Support LZO1X-1 compression; 


e Support command queue; 


6.17.3 Function Description 


ZIPENC supports overlapping compression and in-place decompression. It is a block compression 
algorithm—it compresses and decompresses a block of data. Block size must be the same for 
compression and decompression. ZIPENC compresses a block of data into matches (a sliding 
dictionary) and runs of non-matching literals to produce good results on highly redundant data and 
deals acceptably with non-compressible data, only expanding incompressible data by a maximum of 
1/64 of the original size when measured over a block size of at least 1KB. 


0 
1 8x 8x 
ШЕСІ | * | > bSexsbits | 
7 
AXIR 
eee dieu |— Async FIFO 
—» МА зе а a 
е Dict string 
Input string 
Offset 
AXI Write! ZIPENC ZIPENC  - — Hash Table 
* P" gae 17 DL Comp (4x4096x12bits) 
4 A 
AHB Bus ZIPENC ZIPENC 
= Regs ' Queue ZIPENC 
Figure 6-31 .. ZIPENC Architecture 
Syntax Word 


Header with raw data length «- 13 


РР РЕР eee -- 


0001 В: run length, it is in 2-14. 


Вип = В - 1 


Header with raw data length > 13, run length <= 18 


PTT С mm  — — — —— 


0000 В: run length, it is in 1-15. 
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Run=R+3 


Header with raw data length > 13, run length > 18 


BCE Ra ОО 


0000 R(0000) ‘0000’ indicates that length is 18 and R, exists. 
А, R,: run length, it is in 07255. If it is 0, then length is 255 and В, 
exists. 
Rast Ви: run length, it is in 0-255. 


Вип = Rai + R, + 18 


MARKER Offset <= 2K, Length <= 8 


20300600008 оке 


L: Repeat length, 2-7; O1: Offset LSBs; В: new char run length. 


О, О»: Offset LSBs; R: new char run length 


Length = L «1 


Offset = (Os, O4) + 1 


MARKER Offset <= 2K, Length <= 8 


90300605 - ени — 


L: Repeat length, 2-7; O1: Offset LSBs; В: new char run length. 


өр О»: Offset LSBs; В: new char run length 


Length = L + 1 


Offset = (Ор, Oi) + 1 


MARKER 2K < Offset <= 16K, Length <= 8 


РР Ж“ — —— 


00100 L: Repeat length, 2~6. 
О, R O,: Offset LSBs; В: new char run length. 
Оо Оо: Offset MSBs. 
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Length = L +2 


Offset - (Os, О} + 1 


MARKER 2К < Offset <= 16K, Length > 8 


СОСО С 9m 4"  - 


L: Repeat length, 0/7~31. If Lis 0, then it actually is 33 and L, exists. 
Li L,: More repeat length, 0~255. If L, is 0, then it actual is 255 and Ln, 
exists. 
О, R O,: Offset LSBs; В: new char run length. 
О, Oz: Offset MSBs. 
Length = L +2 
Offset = (Os, О} + 1 


MARKER 16K < Offset < 64K, Length <= 8 


тва 


0001 О: Offset MSB; L: Repeat length, 2-6. 
О, R O,: Offset LSBs; В: new char run length. 
O; Os: Offset MSBs. 
Length = L +2 
Offset = (ОЗ, O2, O41} – 0x4000 


MARKER 16K « Offset « 64K, Length » 8 


095051905 NN  NENNNNNNNNE 


0001 Os: Offset MSB; L: Repeat length, 0/7. If Lis 0, then it actually is 9 
and L, exists. 
Ls L4: More repeat length, 0-255. If L,is 0, then it actual is 255 and Ly, 
exists. 
О, R O,: Offset LSBs; R: new char run length. 
О, Оо: Offset MSBs. 
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Length = L +2 


Offset = | Os, О, O4) – 0x4000 


Run is in 1^3 


00000506 ПИЕСИ 


В: new char run length. 


О; 
Run=R 
Run is in 4~18 
"RRRPRERP мене ON СИИ 
R is 0. 
О; 
В, Rais 1-15. 
Вип = В, + З 


Вип > 18 
"РТА -- 
Ris 0. 
О; 
Rn Rnis 0. 
Rast Ва: 0-255, if Rp, is 0, then it actual is 255 and Н, exists. 
Вип = R+ 18 
Tail 
EELEE [ men — 
0001 0001 
0000 0000 
0000 0000 
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Hash Function 


Hash functions are mostly used to accelerate table lookup or data comparison tasks such as finding 
items in a database, detecting duplicated or similar records in a large file. Hash functions are primarily 
used in hash tables, to quickly locate a data record (for example, a dictionary definition) given its 
search key (the headword). Specifically, the hash function is used to map the search key to the hash. 
The index gives the place where the corresponding record should be stored. 

ZIPENC implements 2 level hash to improve hit rate, if first hash miss, then active second hash. 


Hash Table Source Buf | Hash Table Source Buf 
| 
ABCD | ABCD 
| 
| 
и и“ ` | „н — — 
hash_addr1 Match from | hagh_addr1 Match|from 
| һеге | i here 
| 
| 
| 
| 
One Hash | Two Hash 
NETT 
| 
| hash_addr2 
| | 
| | 
| 
| 
| 
| 


Figure 6-32 Hash Function Example 
6.17.4 Control Registers 


6.17.4.1 Memory map 


ARM base address: 0х2120 0000 
0x0000 ZIPENC_CTRL ZIPENC control 


ZIPENC input address, it is raw data 

address when compressing; it is 
0x0004 ZIPENC ІМ ADDR 

compressed data address when 

decompressing. 


0x0008 ZIPENC IN LEN ZIPENC input length. 


ZIPENC output address, it is compressed 
ZIPENC OUT ADDR data address when compressing; it is raw 
data address when decompressing. 


0x0010 ZIPENC OUT LEN ZIPENC expected output length 
0x0014 ZIPENC CUR IN ADDR Current input address. 
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[onser aadress — [Name — је | 


6.17.4.2 | Register Descriptions 


6.17.4.2.1 ZIPENC CTRL 


Description: ZIPENC control. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 404 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


ае э Гао а Гое а а а Га Гоз а а Гоо |е е о ое 
С ПИТИ 


Reserved AXI GAP 


Type 


ZIPE 
ZIPE 
Reserved OUT SWT IN SWT Reserved Reserved 


| Type | c 
Іі БЕРЕ ош к 


Field Мате Type | Reset | Description 
Value 


sra по |е (әке 9 — — — 
бле [зле [mw [sro јат — — — — 


OUT SWT 7 10] R/W |2'hO It is n — order in a 32bits word, if the source is (BO, 
B1, B2, B3}, then it mapped to: 
0: (BO, B1, Ва, ВЗ}; 
1: (B0, B1, B2, B3} > (B3, B2, B1, BO}; 
2: (BO, B1, B2, ВЗ} > (B2, ВЗ, BO, B1]; 
3: (BO, B1, B2, B3} > (B1, BO, B3, Ва). 
IN SWT RAW It is byte order in a 32bits word, if the source is (BO, 
B1, Ва, B3}, then it mapped to: 
0: (BO, B1, Ва, ВЗ}; 
1: (B0, B1, B2, ВЗ) > (B3, B2, B1, BO}; 
2: (BO, B1, B2, ВЗ} > (B2, ВЗ, BO, B1]; 
3: (BO, B1, B2, ВЗ} > (B1, BO, ВЗ, Ва). 


|. я |RO [sno |Reseved | 


ZIPENC RUN [4] R/W |1hO ZIPENC run, write ‘1’ to run ZIPENC, and it is 
cleared by HW. 


Г |в |80 |2 | Reserved | 


ZIPENC_MODE [1] R/W | 1’hO ZIPENC work mode 
0: Normal mode; 
1: Length limited mode (when compression length > 
expected length, writing is not over expected 
length); 


ZIPENC_EN [0 — |R/W |fhO | ZIPENC enable, active high. 
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6.17.4.2.2 ZIPENC_IN_ADDR 


Description: ZIPENC input address. 


а э зо аә Гое ат Га ае а Газ Га Га Гао е е а 
| Мате | ZIPENC_IN_ADDR 

Е О С С О С О ОС С О ОС ОСЗ О ОС ОСЗ О ОС 
Per КР [зз аа | а а С ОС е ЕС а а ВЕ ОС СЗ 


ZIPENC_IN_ADDR 


Type 


Field Name Type | Reset | Description 

Value 
ZIPENC IN ADDR [31:0] WO | 32’h0 | ZIPENC input address, this info will be pushed into 
A је (ева o S 


6.17423 ZIPENC IN LEN 


Description: ZIPENC input length. 


Le [s po [2 2 [2 [ж [25 м [эз [2 [8 [o | e e [т Гес 
LINE NNNM 


Reserved 


Field Name Type | Reset | Description 
Value 


јавно | 1980 | Reserved | 


ZIPENC IN LEN [12:0] WO | 130 | ZIPENC input length, this info will be pushed into 
input queue. 


6.17.4.2.4 ZIPENC OUT ADDR 
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Description: ZIPENC output address. 


Cm [з Гаю аә [| [2 [Tz [5 [ [э [o | s | e v | v] 
Dam| _ memes | 


ZIPENC OUT ADDR 
Mee Pw | 


ZIPENC_OUT_ADDR 


L'INNENERERERERENSZRENERERENKREKEENEN 


Field Name Type | Reset | Description 
Value 


ZIPENC OUT ADD [31:0] WO | 32’h0 | ZIPENC output address, this info will be pushed 
into input queue. 
Write ZIPENC IN ADDR and ZIPENC IN LEN 
before ZIPENC OUT. ADDR; ZIPENC IN QUEUE 
write pointer will increase ‘1’ after write ZIPENC - 
OUT ADDR. 


6.17.4.2.5 ZIPENC_OUT_LEN 


Description: ZIPENC output length. 


Le [sso 2 [2 [2 [25 [25 [2 Газ [2 [т [25 | se [зв и [| 
LOIN N 


Reserved 


Type 


вн | | ао еи оо е ее е аео 


Туре 


Field Name Type | Reset | Description 
а җе оО 
pists; [Ro |199 [Resened — | 


6.17.4.2.6 ZIPENC CUR IN ADDR 
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Description: ZIPENC current input address. 


ZIPENC CUR IN AD 
0x0014 ZIPENC current input address 


ZIPENC CUR IN ADDR 


[ee ee NU ee 
[Reset | o | o | o оо [о [оо оо оо азоо | 
и 


ZIPENC.CUR_IN_ADDR 


Type 


Field Name Тур | Reset | Description 

e Value 
ZIPENC_CUR_IN_ADDR | [81:0] 32'h0 | ZIPENC current input address, it is active 
A је је јакнат 


6.17.4.2.7 ZIPENC_CUR_IN_LEN 


Description: ZIPENC current input length. 


Le [s o [2 [2 [27 | [ Г [эз [2 [8 [в | e [тв [т 8 
еј нео 


Reserved 


Type 


ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕЕЕЕЕНЕН 


Туре 


Field Мате Тур | Reset | Description 
е Value 


|. [SIRO |1990 |Reseved | 


ZIPENC CUR IN LEN | [12:0] ms 13ЋО | ZIPENC current input length, it is active parameter 
in work. 


6.17.4.2.8 ZIPENC_CUR_OUT_ADDR 


Description: ZIPENC current output address. 
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ZIPENC CUR OUT A 
0x001c ZIPENC current output address 


ZIPENC. CUR. OUT. ADDR 


rs: MM eee 
[Reset | o о | o оо [оа [оо одо еее 
СТЕ Ree fae e Ea ВС Е ЕТС 


ZIPENC_CUR_OUT_ADDR 


Type 


Field Name Typ | Reset | Description 

e Value 
ZIPENC_CUR_OUT_ADDR | [31:0] 32'h0 | ZIPENC current output address, it is active 
ii d ll Fi € ^ a 


6.17.4.2.9 ZIPENC_CUR_OUT_LEN 


Description: ZIPENC current input length. 


ZIPENC_CUR_OUT_L 
0x0020 ZIPENC current output length EN 


| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 36 | 
L3. .  /— | À 9|. |. h|— | |.  . 


Reserved 


Type 


ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕЕЕЕЕНЕН 


Туре 


Field Мате Тур | Reset | Description 
е Value 


31:13] АО [isro [Reseved | 


ZIPENC CUR OUT LEN | [12:0] 13Һ0 | ZIPENC current output length, it is active 
parameter in work. 


6.174.210 РЕМС IN QUEUE 


Description: ZIPENC input queue. 
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ЕСЕИЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКЕЕЛЕЛЕГ 


Reserved DBG_RADDR 


R/W 


ЕН EAEC : НИ :| | NEED 


Field Мате Type | Reset | Description 
Value 


вая во |19 ема 
DBG_RADDR [18:16] | RW | 3'hO Debug read address, set an address to get its 
ERN am, 
7-74 [Ro |mo [Reed S 
оки [пз [RO [тю [Funstatus ofinputaueu — | 
ом [пл [но | tht |Empysmusofmptauu. — | 
aoe [ив [mo апо [Берн отрыве — | 
а [Ro |o [|Reewd ^ 


Q RADDR [6:4] ИЕЭ Read address of input queue. 
а [но m [Reed SS 


Q WADDR [2:0] [RO | sho | Write address of input queue. 


6.17.42.11 РЕМС OUT QUEUE 


Description: ZIPENC output queue. 
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Cm [sro ав [2r [25 [25 [зи [25 Га [э Го ] s [в [ v [ v6] 


Reserved 
vee 77 
Reset | ЕЛ ОЕ ЕКС ORE ВС ЈК И E И 858 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 | 5 а із јог (то | 


Reserved Q RADDR Res. Q WADDR 


LR 


=z БИСЕН РА 
Im —— — ) И UO 


Field Мате Type | Reset | Description 
Value 


Piette) [RO [wm |Reewd | 
Lus Ге [m [Reena SN 


Q RADDR R/W Read address of input queue. 
(S [RO [mo [Reeva S y 


ини ЕЕЕ Write address of input queue. 


6174.22.12 ?ІРЕМС СОМР ІЕМ 


Description: ZIPENC compression length. 


[mos [PENG compression ТИИ ЕС СС 
Le [s po [2 [2 [27 [ж | в м [эз [2 [8 [s | e [e [т Гое 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


ZIPENC COMP LE [12:0] 13'h0 | ZIPENC compression length, it got from output 
queue with О RADDR of ZIPENC OUT QUEUE. 
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6174.22.13 ?ІРЕМС СОМР 515 


Description: ZIPENC compression status. 


Cm [sro ае [2 25 [25 [зи [5 [ж [т [o о [в | v [ 6] 


Reserved 
јо 
SSeS ВЕСТИ СЕКА ВС Бон ЕК СИ ЕН 
| Bi |15) 14 | 13 | 12 | t | 10 [ 9 | 8. | 7 | 6 J 8 | à | 3 [2 | * [0 
ете] ов | 


OL STS ERR STS 


Type 


Field Name Type | Reset | Description 
Value 


|. [ifie] |RO |1680 [Reserved | 


OL STS [15:8] 8'h0 Over-long status 
Bit[m]: £(m-8) segment compression length is great 
than expected length when it is ‘1’, m=8~15. 

ERR STS [7:0] 870 Error input parameter status 
Bit[n]: #n segment input length is great than 4K 
when it is ‘1’, nz0-7. 


6.17.4.2.14 ZIPENC_STSO 


Description: ZIPENC statusO. 


аи аэ ае а Га Га Га Га Га Га Га Г е е ес 
me [TET mew TT 


Reserved 
LN Фа Ој 
аа 
нн 571-1 


WFI WFI 
QUEUE STA | SAVE STAT FETCH STA 
Reserved 


| Type | 
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Field Name Type | Reset | Description 
Value 


а (но |2280 | Reserved | 


ООЕОЕ 5ТАТЕ 2ћ0 | Command queue state 
0: IDLE; 
1: FETCH; 
2: COMPRESS; 
SAVE STATE [7:6] 210 | АХ! save state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


WFIFO_FULL 051 Сяо јто | AXI write FIFO full indication. 
WFIFO_EMPTY 4 [во [тм | AXI write FIFO empty indication. 


FETCH_STATE [3:2] 210 | AXI fetch state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 
- Ku 
«а 


RFIFO_FULL AXI read FIFO full indication. 
RFIFO_EMPTY EN AXI read FIFO empty indication. 


6.17.4.2.15 ZIPENC STS1 


Description: ZIPENC status1. 


Lm [spo 2 [2 [7 [25 Ге Га [з [e [ [в [зэ [зв [ v [16 | 
гі CCC 


Reserved MEM1_DEPTH 


Reserved MEMO DEPTH 


| Name | 
(ре ЕВ... —-— A д 
L3 ЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕУ 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 413 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Field Name Type | Reset | Description 
ој. ЗН 


MEM1_DEPTH PT INE 13'h0 | #1 group me E 
| 518 [во |380 |Reseved sd 


MEMO DEPTH [12:0] [RO 13'h0 | #0 group<Aemory depth. 


6.17.4.2.16 ZIPENC_STS2 


Description: ZIPENC status2. 


Bit (зт ізо 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | OBUF DEPTH OBUF RADDR OBUF WADDR COMP STAET 


- RC STATE М Су: _ WORK_PTR 


| Type | 


Field Name Type | Reset | Description 
Value 


OBUF DEPTH [31:28] | ВО | 4'ho | Output buffer depth. 
OBUF RADDR [27:24] [RO ао. | Output buffer read address. 
OBUF_WADDR [23:20] [RO |“ео | Output buffer write address. 


COMP_STATE [19:16] 40 Compressing state 
: IDLE; 
: RDY; 
: SEARCH; 
: TRY; 
: LITERAL; 
: MATCH; 
: MATCH RC; 
: MATCH LT 9; 
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8: MATCH GT 9; 
9: OFF LEN; 

10: OFF LEN EX; 
11: LEN 34; 

12: OFF 34; 

13: TAIL; 

14: ТАШ RC; 

15: END. 


RC STATE [15:14] Run length and Copy sub-state 
0: IDLE; 
1: RUN; 
2: RUN EX; 
3: COPY. 


—— [12:0] 5. 1380 | Work pointer. 


6.17.4.2.17 ?ІРЕМС INT ЕМ 


Description: ZIPENC interrupt enable. 


Cm [spo [me [sss [ж [эз Га [т [a [лә [тв | v ес 
ро 


Reserved 


ZIP 
Reserved 
TE 
EN 


| Type | 
Ше ЛЕ 


Field Мате Type | Reset | Description 
е 
| ја [Ro [а [вм 7 
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ZIPENC DONE EN |l] | | RW [rho | All segment done interrupt, active high. 


6.17.4218  ZIPENC_INT_CLR 


Description: ZIPENC interrupt clear. 


0x0044 ZIPENC interrupt clear ZIPENC_INT_CLR 


| Bit | 31 | 30 | 29 | ав | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


IEEE 


н [EE e eT we] 


Field Name Type | Reset | Description 
ВТ ОНИ 


[Zeene pone ca ја [мо [тко [мне 471 clear ZIPENC_DONE reru. | 


61742.9  ZIPENC_INT_STS 


Description: ZIPENC masked interrupt status. 
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Cm [s эо а [2 [2 [25 [25 [ зи [э [ [эт [ | 8 [в м [ v6] 


о = 
ЛЛЕНЕНЕНЕНЕНЕНЕНИНЕНЕЛИНЕНЕНЕНЕНЕН 
Cm ае а |а аи оо е о е е а а ооо 


DENEN 


Reserved 


Мај ғо | го | 
шл мым 


Field Мате Type | Reset | Description 

ССС БЕ rc шы 
|7 (еа |2wo|Reewd — / 
[mweoursrs ја [Ro |1 | Masked TIMEOUT тонар 
[SEG_DONESTS [но |1%0 | Masked SEG_DONE interrupt | 
(шғемс poe ss — Џо [но |tmo | Masked ZIPENC_DONE iem. | 


6.17.4.2.20 ?ІРЕМС INT RAW 


Description: ZIPENC raw interrupt status. 


Le [sro [o [2 [27 [25 [5 [a [эз [8 Га [o | e [e [| v в 
ТСИ 


Reserved 


Type 


Pa ae ОЕ ОЕ 
| reset ЕШШ ШЕ И И ШИ Еа И И И ИЕА КС 
| Bt | 15 [14 | r3 | 2 (и оо | 8 | v | e j| oj 4 | 2 1.0 


400-000 


Ww 
ESL 
L1 O O 2L LL  4ENENEE 
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Field Name Type | Reset | Description 
Value 


22222 ea Ro |2980 | Reserved | 


TIMEOUT_RAW 12] (во |1%0 | Raw TIMEOUT interrupt. 
SEG_DONE_RAW ||] | RO |1%0 |RawSEG DONE interrupt. 
ZIPENC_DONE_RAW п |RO |1%0 |RawZIPENC DONE interrupt. 


6.174.221 РЕМС ІМ ADDRX 


Description: Read back ZIPENC input address. 


Cm [э [зо [з 2 [o 225 2 | [ [т [o | » [в v [ ve] 
ај | м | 


ZIPENC IN ADDRX 


Type 


| _ у о ро 
[Reset | o | o | o | on | o |o |o |o  PNX E o o v 
ЕСИЕЛЕЛЕЛЕЗ ЛЕЛЕЛЕШЕЛЕНЕИЕЖЕНЕЛЕНЕЯ 
Name] — 85 o що | 


ZIPENC IN ADDRX 


Type 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDRX | [31:0] КҮ 32'h0 | Read back #X ZIPENC input address, it is for 
debug. 


6.174222 ?ІРЕМС ІМ 1ЕМХ 


Description: Read back #X ZIPENC input length. 


Lm [sp 2 [0 [2 [25] [ж [ S2 [5 [ | e | el т [№ 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 
[ [mem mo [tem 
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[ZPENC N ТЕМА Јаго [RO] 18h0_| Read back #X ZIPENG input length, 11s for debug | 


6.17.4.2.23  ZIPENC_OUT_ADDRX 


Description: Read back ZIPENC output address. 


Lm [зт [э [э [2 [o 2 [5 | [з [a [т [o | s e | v [ 9] 
еј ананас 


ZIPENC_OUT_ADDRX 


pO ON 
[Reset | o | o | o | o | o | o | wo | o | o | o | o Net ANY : | 
| Bit | 15 14 (тз j 12 | tt | 10 | 9 {в J| v | 6 | s | à | 3 | 2 j ој 


ZIPENC OUT ADDRX 


Type 


Field Name Typ | Reset | Description 
e Value 
ZIPENC. OUT. ADDRX | [31:0] E 3210 | Read back 4X ZIPENC output address, it is for 
debug. 


6.17.4224 ?ІРЕМС OUT LENX 


Description: Read back 4X ZIPENC output length. 


[0x005c | Read back #X ZIPENC output length 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


ay. a eae 
Peset  ЖШЕИШИШЕИКИИ ЕЕ ЕЕ ИЕ НЕ ЖЕНЕ 9] 
ШШЕ rsa ЗЕН В С РС СИ ПЕ ПИ ee 
| Name | | С“ оле || - 


Reserved ZIPENC_OUT_LENX 


Type 


Field Name Type | Reset | Description 
Value 


Иа [по |1980 [Reserved | 


ZIPENC OUT LENX | [12:0] m 1380 | Read back #X ZIPENC output length, it is for 
debug. 
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6.174225  ZIPENC_TIME_OUT 


Description: Timeout. 


ан Гэ |ә |а ае Га Га Г Га а Га а Го Го ерее 


TIME_OUT_FLAG TIME_OUT_NUM 
ef = 


Reset | o | o | o оо ој ој ojo fo „Ва | |: 
t EEE ey, [6]5]4]з3]2[1]0] 
[Name {Ou €. AN 


TIME OUT_NUM 


Type RW 


Field Name Typ | Reset Description 
e Value 


TIME_OUT_FLAG [31:24] 8'h0 Timeout flag, 
Bit[24]: #0 segment timeout; 
Bit[25]: #1 segment timeout; 
Bit[31]: #7 segment timeout; 


TIME OUT. NUM  |[23:0] | R/W | 24'h100000 | Timeout number, ск zipenc unit. 


6.18 ZIP Decoder Controller 


Base Addr Range Addr Map Description 
0x2130 0000 ~ 0x213F_FFFF ZIP DEC Control Register 


6.18.1 Overview 
Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 
6.18.2 Features 
e Support LZO1X-1 deompression; 


e Support command queue; 


6.18.3 Function Description 


ZIPDEC supports overlapping compression and in-place decompression. It is a block compression 
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algorithm—it compresses and decompresses a block of data. Block size must be the same for 
compression and decompression. ZIPDEC compresses a block of data into matches (a sliding 
dictionary) and runs of non-matching literals to produce good results on highly redundant data and 
deals acceptably with non-compressible data, only expanding incompressible data by a maximum of 
1/64 of the original size when measured over a block size of at least 1KB. 


0 
1 8x 8x 
> 256x8bits | ^ >| 256x8bits | ^ 
7 
АХ! Read ZIPDEC Async FIFO 
қ Fetch 
-- №» MICE ОНЕ > ‚ ҖЕ ` 
АХ! Write ZIPDEC ZIP DEC | 
q Save Async FIFO ја decomp | 
А А 
«АНВ Bus ZIPDEC ZIPDEC VN o 0 n enm 
Regs , Queue ZIPDEC 
Figure 6-33  ZIPDEC Architecture 
Syntax Word 


Header with raw data length «- 13 


Eepe essen — 


0001 В: run length, it is in 2-14. 


Run = В - 1 


Header with raw data length > 13, гип length <= 18 


0900550 ee 


0000 В: run length, it is in 1-15. 


Бип-В-3 


Header with raw data length > 13, run length > 18 


РГР ә — — — — —— 
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0000 R(0000) ‘0000’ indicates that length is 18 and R, exists. 
А; Rz: run length, it is in 0~255. If it is 0, the length is 255 and В, 
exists. 
Вин Вин: run length, it is in 0~255. 
Run =Ң + А; + 18 


MARKER Offset <= 2K, Length <= 8 


"ЕРЕ emm — RS — 


L: Repeat length, 2-7; O4: Offset LSBs; В: new char run length. 


О, О»: Offset LSBs; R: new char run length 


Length = L + 1 


Offset = (Os, O4) + 1 


MARKER Offset <= 2K, Length <= 8 


110350606 Dee 770700007 


L: Repeat length, 2-7; O,: Offset LSBs; В: new char run length. 


О, Os: Offset LSBs; В: new char run length 


Length = L + 1 


Offset = (Os, O4) +1 


MARKER 2K < Offset <= 16K, Length <= 8 


[900650 5 м“ —— —  — 


00100 L: Repeat length, 2-6. 
О, R O1: Offset LSBs; В: new char run length. 
O> Оо: Offset MSBs. 

Length = L +2 

Offset = (Os, О} + 1 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 422 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


MARKER 2K < Offset <= 16K, Length > 8 


СОСЕ 


L: Repeat length, 0/7~31. If Lis 0, then it actually is 33 апа L, exists. 
[ L,: More repeat length, 0~255. If Lais 0, then it actual is 255 and 1. 
exists. 
О, R O,: Offset LSBs; В: new char run length. 
O; Оо: Offset MSBs. 
Length = L + 2 
Offset = (Оо, Oi] + 1 


MARKER 16K < Offset < 64K, Length <= 8 


PET [Te] m 70 


0001 Oz: Offset MSB; L: Repeat length, 2-6. 
3 
О, R O1: Offset LSBs; R: new char run length. 
Оо О»: Offset MSBs. 
Length = L +2 
Offset = (ОЗ, O2, O4) – 0x4000 


MARKER 16K « Offset < 64K, Length > 8 


БЕР cee - - - --- 


0001 Оз: Offset MSB; L: Repeat length, 0/7. If Lis 0, then it actually is 9 
3 and L, exists. 
Li Ln: More repeat length, 0~255. If Lais 0, then it actual is 255 and Ly,1 
exists. 
О, R O,: Offset LSBs; В: new char run length. 
О» О»: Offset MSBs. 
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Length = L +2 


Offset = { Os, О, O1) – 0x4000 


Run is in 1^3 


05060506 ен 


R: new char run length. 


О; 
Run=R 
Run is in 4~18 
ТЫ е _ 
R is 0. 
О; 
Rn А, $ 1-15. 
Run = В+ З 
Вип > 18 
ҮТЕР" че 
R is 0. 
O2 
Rn В, 1$ 0. 
Rast Ra 0-255, if Rp, is 0, then it actual is 255 and Аи. exists. 
Вип = R+ 18 
Tail 
PEE EE] cme — 
0001 0001 
V1.1. Spreadtrum Communications, Inc., Confidential and Proprietary | 424 041504 


This document contains information оп a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


0000 0000 


0000 0000 


6.18.4 Control Registers 
6.18.4.1 Memory map 


ARM base address: 0х8х00 0000 


Offset YT 
Description 

Address 

0x0000 ZIPDEC CTRL ZIPDEC contro 


ZIPDEC interrupt enable. 


0x0004 ZIPDEC INT EN ZIPDEC input address, it is raw data address when 


compressing; it is compressed data address when 


decompressing. 


ZIPDEC interrupt clear. 
ZIPDEC INT CLR 
ZIPDEC input length. 


ZIPDEC masked interrupt. 

ZIPDEC INT. STS ZIPDEC output address, it is compressed data 
address when compressing; it is raw data address 
when decompressing. 


ZIPDEC raw interrupt. 
0x0010 ZIPDEC_ INT RAW 

ZIPDEC output length. 
0x0014 ZIPDEC STSO zipdec status registerO 
0x0018 ZIPDEC STS1 zipdec status register 
0х001с ZIPDEC_STS2 zipdec status register2 
0x0020 ZIPDEC_STS3 zipdec status register3 
0x0024 ZIPDEC_STS4 zipdec status register4 


input адаге55.0 for queue, or input address for 
0x0040 ZIPDEC IN ADDR 
non queue. 


0x0044 ZIPDEC IN ADDR!1 Input address 1 , available only if queue en = 1'b1. 
0x0048 ZIPDEC IN ADDR2 Input address 2 , available only if queue en = 1'b1. 
0x004c ZIPDEC IN ADDRS3 Input address 3 , available only if queue en = 1'b1. 
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Offset 

Description 
Address 
| 0х0050 — охооо | ZIPDEC_ IN ADDR4 Input address 4 , available only if queue en = 1'b1. 
0x0054 ZIPDEC IN ADDR5 Input address 5 , available only if queue en = 1'b1. 
0x0058 ZIPDEC IN ADDR6 Input address 6 , available only if queue en = 1'b1. 
0x005c ZIPDEC IN ADDR7 Input address 7 , available only if queue en = 1'b1. 


0x0080 ZIPDEC ІМ LEN input length.O for queue, or input length for non 
queue. 


Output address 0 for queue, or output address for 
0x0080 ZIPDEC OUT ADDR 

non queue. 

Output 1 ilabl ly if = 
0х0084 ZIPDEC OUT АООВЇ 2” address 1, available only if queue en 

Out 2 ilabl ly if = 
0x0088 ZIPDEC OUT ADDR2 E address 2, available only if queue en 

Output add ilabl ly if = 
0х008с ZIPDEC OUT ADDR3 xen address 3 , available only if queue en 

4 ilabl ly if = 
0x0090 ZIPDEC OUT ADDR4 Esa address 4 , available only if queue en 
0x0094 ZIPDEC OUT. ADDRS 2” address 5, available only if queue_en = 
0x0098 71РРЕС OUT ADDR6 2” address 6, available only if queue_en = 
0x009c ZIPDEC OUT ADDR7 2. address 7, available only if queue_en = 
| h.0 f | hf 

0x00a0 ZIPDEC OUT LEN Output length.O for queue, or output length for non 

queue. 
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Offset 
Description 
Address 
ода | [0x04 | ZIPDEC_ OUT_LEN1 Output length 1 , available only if queue_en = 1’b1. 
0x00a8 ZIPDEC_OUT_LEN2 Output length 2 , available only if queue_en = 1’b1. 
ZIPDEC_OUT_LEN3 Output length З , available only if queue en = 1’b1. 


6.18.4.2 Register Descriptions 


6.18.4.2.1 ZIPDEC_CTRL 


Description: ZIPDEC control. 


Cm [sp [s 2 [27 [ж [ж T [ 5 [ж [5 [8| 9 [| e [т [л 


Reserved AXI GAP QUEUE LEN 


R/W R/W 


ЕЕЕ ЖЕШЕТ ССИ МОС 8 28 


4-1 Жі © - ЕНЕ 


| Type | 


Field Name Type | Reset | Description 

"ик |" m ee 
[ [mme [во [sm [Reed | 
а [mo [sm [Reed с | 


OUT SWT [11:10] | ВА |270 It is byte order in a 32bits word, if the source is (B3, 
B2, B1, BO}, then it mapped to: 
0: (B3, B2, B1, BO}; 
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1: (B3, B2, B1, BO} > (BO, B1, B2, B3}; 

2: (B3, B2, B1, BO} > (B1, BO, B3, B2]; 

3: (B3, Ва, B1, BO} > (B2, B3, BO, B1}. 

It is byte order in a 32bits word, if the source is (B3, 
B2, B1, BO}, then it mapped to: 

0: (B3, B2, B1, BO}; 

1: (B3, B2, B1, BO} > (BO, B1, Ва, B3}; 

2: (B3, Ва, B1, BO} > (B1, BO, ВЗ, Ва), 

3: (B3, Ва, B1, BO} > (B2, B3, BO, B1}. 


75] |RO [sno Reserved | |00 | 


ZIPDEC RUN [4] R/W | ThO ZIPDEC run, write ‘1’ to run ZIPDEC, and it is 

pm qe “еј eee 

QUEUE_EN [3] ВА | 1'hO 1’b0: not enable queue function. 

pee je [Tei Гама. 
ип (mo |zm је SCS 

ғов Ено mw [то | ZIPOEC enable, йе — | 


6.18.4.2.2 ZIPDEC_INT_EN 


Description: ZIPDEC interrupt enable. 


Ce [s Го [2 [2 [2 [25 [5 [29 [з [е [зт [в [тэ [в ее 


Reserved 


Type 


О СС NEU 

EN ШИ а ОЗ Е И ИЕ О КАШ С ЕС ЕС ЕС ЕЙ 

| Bit |15) 14 | 12 | t2 | m [ 10 | 9 | 8 j 7 | e | 5 [a із 2 |1 [о 
FET 


Reserved 


Е N 


Field Name Type | Reset | Description 
Value 


я јато 
TIMEOUT_EN е | Rw |tb0 | Time out interrupt enable 
DEC_LEN_ERR_EN Decompression length error interrupt 
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[0 L-L- Lo [eme ——— — —  -—] 
SAVE LEN ERR EN Save length error interrupt enable 
FETCH LEN ERR EN Fetch length error interrupt enable 


DEC_ERR_EN Decompression error interrupt enable 
QUEUE DONE EN Queue done interrupt enable 
ZIPDEC DONE EN jo |Ам | ло | Zip decompression done interrupt enable 


6.18.4.2.3 ZIPDEC_INT_CLR 
Description: ZIPDEC interrupt clear. 


Bit (зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 | 


Reserved 


Type 


Іі - 


В LR 


Field Name Type | Reset | Description 
Value 


[Bed [Ro [sw | 
meor аа 77 [Ei [мо [reo [мне Tio osar TIMEOUT emp | 


FETCH LEN ERR CLR [3] WO | ThO Write '1' to clear FETCH LEN ERR 
interrupt. 


DEC ERR CLR Write ‘1’ to clear ПЕС ERR interrupt. 
QUEUE DONE CLR Write '1' to clear QUEUE. DONE interrupt. 
ZIPDEC DONE. CLR 107 | wo |fhO | Write ‘1’ to clear ZIPDEC_DONE interrupt. 


6.18.4.2.4 ZIPDEC_INT_STS 
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Description: ZIPDEC masked interrupt status. 


Lm [sr opo [2 [27 Гое [в [a [з [2 [1 [o [зэ [зв [лт [л 
Кеј CS 


Reserved 
Type 


НЕ ЕЕ т а еа 
Reset ШЕШ И И И И И И ЕЕ И ИШ ИЕ И ИИ 
| B | 15 | м/13| 12 тіло | 9 | e | 7 | 6 55 5a із іо |o 


EN 


5 TS 
ee ie ЕЕ Я 


Field Name Type | Reset | Description 

“ ај [^ CNN с 
ве [ко [sm [неее — — 
[Timeout srs је Ro [тю |mweourmemp — | 
[DECLEN ERR 866 [у [но |140 | Masked DEC_LEN_ERR interrupt — | 
[SAVE LEN ERR STS [м [во |180 | Masked ЗАУЕ (ЕМ ЕЯН мени | 
FETOH LEN ERR STS |7 [но [tno | Masked FETCH LEN ERR interrupt | 
[DEG Emm ers ја [но [tno (макароните 
[QueUE DONE sts |n) [RO [имо [Masked QUEUE DONE inemup. — | 
[zeoec pone strs Јо [но | tno | Masked ZIPDEC_DONE interrupt — | 


6.18.4.2.5 ZIPDEC_INT_RAW 


Description: ZIPDEC raw interrupt status. 
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Lm [ss [2 m: | [з [з Гое [1 [o] s | e [ v | - 


Reserved 


ШЕ 


Ww Ww AW Ww 
Type ЕЛЕЛЕЛЕАЕЕЛЕЯ 
[Reset (  /ЕНЕНИНИНИНЕНИЯ 


Field Name Type | Reset | Description 

nm uS Pe RR 
Сјај || болме | 
[Timeout RAW fie RO [tmo [|RawmMEOUTWep: | 
[DEC LEN ERR RAW — [I [но [tno | Raw DEC_LEN ERR мет — 


E 
CN 
V 
ШМ 
|ZIPDEC DONE RAW јо | |RO [|fhO | Raw ZIPDEC_DONE interrupt. 


6.18.4.2.6 ZIPDEC STSO 
Description: ZIPDEC statusO. 


Cm [sro [o [2 [27 25 [2 [зи [25 [в [э [в [9 [в [ | |] 
СТИ 


Reserved READ_IN_LEN 


ШИ ЕСЕ SERIE Е АЗ Е В Я Е Е ЗИ ПЕ ИИ В 


READ IN LEN C SAVE Q C ZIP Q 


Type 
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Field Name Type | Reset | Description 
Value 


Г И [во |1180 [Reserved | 


READ IN LEN [20:8] [RO | 13°hO | Current read in length for debug use 
C SAVE Q [7:4] [RO feno | Current save queue state, for debug use 
C_ZIP_Q [3:0] [RO [то | Current decompress state, for debug use 


6.18.4.2.7 ZIPDEC 5151 


Description: ZIPDEC status1. 


вн [эт [з [ж ае [гт Ге [5 Га [з [е [т [в [тә [тв [тт [л 


Reserved 


Reserved SAVE_OUT_LEN 


Type 


Field Name Type | Reset | Description 
Value 


[rsa [no ја [memes — — — | 
SAVE OUT LEN [12:0] NO 13Һ0 | Current save out length , for debug use 


6.18.4.2.8 ZIPDEC_STS2 


Description: ZIPDEC status2. 


еи аэ |ә ае а Га а Га Га Гаа Га Гә Ге EAE 
еј ена NN NN 


READ IN ADDR 


Type 


READ IN ADDR 


| B [15 | a] e | [о [о | a | v | e | s азі 2 1 o 
Мате [врат 


Туре 
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Field Name Type | Reset | Description 
Value 


READ IN ADDR [31:0] [RO | 32’h0 | Current read in address , for debug use 


6.18.4.2.9 ZIPDEC STS3 


Description: ZIPDEC status3. 


ан Гэ эо | ае |а Ге а Га Га Га Га Гао ә е и ое 
еј еа _ 


SAVE OUT ADDR 


Type 


ЕЕЕ ee ee ee 
[Reset | o о | o | o | o | 40 | ој ој oo | oo оао | oo | o 
| Bt |15 (та (тз r2 | t | r0 | 9 j| 8 | v | e | 5 | a j| 32 , t jo 
[wm | — о — seeoramm | 


SAVE OUT ADDR 
we| оО ое ТЛ) 


Field Мате Туре | Reset | Description 
Value 


SAVE_OUT_ADDR [31:0] [RO | 32’h0 | Current save out address , for debug use 


6.18.4.2.10 ZIPDEC_STS4 


Description: ZIPDEC status 4 


Lm [э [э [э [2 [27 [25 [55 [аа [з [ [т [5 | ss [зв т [| 
еј ве 


| Be [че | a] is о [и |0 |е ете ва зочдоо | 
| Мате | FETCH_STS QUEUE_STS QUEUE CS ZIPDEC CS 


Type 


Reserved 


Field Name Type | Reset | Description 

me e LLL 
ма [RO |1680 | Reseved | 
[FETCH STS |115:12] | RO |480 [Fetchstatusfordebuguse | 
[QUEUE 878 |(18ј |RO јато |Queuesavestatusfordebuguse | 
[QUEUE CS [[75] |RO |3һо | Queue state machine, for debug use | 
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Ггғвес os Пао [mo [sro [Zidecompessionsiate machine, for debug use | 


6.18.4211  ZIPDEC ІМ ADDR 


Description: ZIPDEC input address. 


ви аэ ае а Ге а Га Га Гаа Га ә е EAE 


ZIPDEC. IN ADDR 


ZIPDEC IN ADDR 


Type 


он (62 | 
[Reset | o| o | o | Деј o ojo |o|a|gjejoo [ооо | 
Field Name Type | Reset | Description 
Value 


ZIPDEC IN ADDR [31:0] R/W |32'h0 | ZIPDEC input address,, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means address 0 


6.18.42.12  ZIPDEC IN ADDR1 


Description: ZIPDEC input address. 1 


Cm [э [зо [з [в [o [2 [25 [г [э [ [т [2 | » [в [  [ e] 
LS II NN 


ZIPDEC IN ADDR1 


Type 


ZIPDEC IN ADDR1 


Type 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR1 | [31:0] 32'hO | Available only if QUEUE EN = 1'b1, zip dec read in 
address 1. 


6.18.42.13 ZIPDEC IN ADDR2 
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Description: ZIPDEC input address. 2 


ае э зо аә Гое а Га ае а Газ ае Га Гао е е о 
LOI ЗОО 
ЛЕНЕНЕНЕНЕНЕНЕНИНЕНКИКНЕНЕНЕНЕНЕН 
ЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


ZIPDEC_IN_ADDR2 


Type 


Field Name Type | Reset | Description 

- БЕ КЕРН А 
ZIPDEC IN ADDR2 | [31:0] R/W |32'hO | Available only if QUEUE EN = 1'b1, zip dec read in 
prm БЕЗ | NN re 


6.18.4.2.14 ZIPDEC ІМ ADDRS3 


Description: ZIPDEC input address. 3 


ан Га эо | ае |а [е Га Га Га Га Га Га ә ае и ес 


ZIPDEC_IN_ADDR3 


Type RW 


ee ма 
[Reset | o | o | o LALI № 22EREZABEREREREREREE 
| B | 15 | v4 | | t2 | t [зо [о ау | e | o | 4 |3 2 о 
һе — QN We фит | 


ZIPDEC IN ADDRS3 


а | С О О С ОС С ОС С ОС ОСИ ПОС ОСИ ОС ОС С 


Field Name Type | Reset | Description 
Value 
ZIPDEC_IN_ADDR3 | [31:0] 32'h0 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 3. 


6.184.215  ZIPDEC_IN_ADDR4 


Description: ZIPDEC input address. 4 
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а э зо а Гое ат Га ае а Газ ае Га Гао |е е о 
еј века NN NN NE 
Rea] o С С О С О ОС С О ОС ОСЗ О ОС ОС ОС ИС 
Per [в а [зз аа ЕС СТ о СЗ ОС е ЕС а а а ОС СО 


ZIPDEC_IN_ADDR4 


Type 


Field Name Type | Reset | Description 

Ша Pee A 
ZIPDEC_IN_ADDR4 | [31:0] R/W" |32h0 | Available only if QUEUE EN = 1'b1, zip dec read in 
ШАБАН 


6.18.4.2.16 ZIPDEC_IN_ADDR5 


Description: ZIPDEC input address. 5 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPDEC IN ADDR5 


Type RW 


А < 
[Reset | o | o [о | o | of ANY ој ој ој ој ој еј io | oo | o 
| Bt [15 14 | 12 |] t | 10 9 |e | v j| 6 15 1а ts | 2s fo | 
= — а ъъ o 


ZIPDEC IN ADDR5 


ГЛЕНИЕНЕЯЕНЕНЕНИЯИИИНЕНИНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 

СУ ЕСІН ИИ 
ZIPDEC IN ADDR5 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
аата S o met mn 


6.18.4.2.17 ZIPDEC IN ADDR6 


Description: ZIPDEC input address. 6 
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ЕСЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕГ 
LOI ЗОО 
ЛЕНЕНЕНЕНЕНЕНЕНИНЕНЕНИЕНЕНЕЕЕНЕНЕН 
ЕІИЕКЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕИЕНЕНЕНЕНЕНЕН 


ZIPDEC_IN_ADDR6 


Type 


Field Name Type | Reset | Description 

ыы ele AO 
ZIPDEC IN ADDR6 | [31:0] R/W | 3280 | Available only if QUEUE EN = 1'b1, zip dec read in 
Hin RA of d PA d енин 


6.184.218 ^ ZIPDEC ІМ ADDR7 


Description: ZIPDEC input address. 7 


Le [x] [ж [2 [o [5 [s [ [е [т [ | e [ e | v [ ve] 


ZIPDEC IN ADDR7 


Type RW 


А QU (ж 
[Reset | o | o [о | o | of мој ој оло ооо |i | oo | o 
| Bt [15] 14 (тз | 12 | t | 10 9 | 8 | v [5 | a j| 32 1j | 
Name | — МММ а boR i 


ZIPDEC IN ADDR7 


ГЛЕНИЕНЕЯЕНЕНЕНИЯИИИНЕНИНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 

PT Гом“ ИИ 
ZIPDEC_IN_ADDR7 | [31:0] RW |32h0 | Available only if QUEUE EN = 1’b1, zip dec read in 
A Аа БЫ dmm RRR Ы 


6.18.4.2.19  ZIPDEC_IN_LEN 


Description: ZIPDEC input length. 
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ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 


ШЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕРЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Field Name Type | Reset | Description 
Value 


Сјај [mmo вов 

ZIPDEC IN LEN [12:0] RW 13Һ0 | ZIPDEC input length, for both queue enable or 
disable. 

ulli o 


6.184.220 ?ІРБЕС ІМ 1ЕМІ 


Description: ZIPDEC input length. 1 


Cm [s p 2 [2 [2 [| [5 [+ [з 2 [т [5 | 8| e [ v [№ 
нн 


Reserved 


ШЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


а |RO |1980 | Reserved | 


ZIPDEC IN LEN1 [12:0] 13'h0 | Available only if QUEUE. EN = 161, zip dec read in 
length 1. 


6.184.221  ZIPDEC_IN_LEN2 


Description: ZIPDEC input length. 2 
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Lm [spp pm [ws [э [з [в [т [ w] e| e| т [№ 


KCHEJEREJESERERERESEZICHERERERERENEE 


Reserved 


Field Name Type | Reset | Description 
Value 


|. Цзиз [по |1980 [Reserved | 


ZIPDEC IN LEN2 | [12:0] 13'h0 | Available only if QUEUE. EN = 11, zip dec read in 
length 2. 


6.18.4.2.22 ZIPDEC_IN_LEN3 


Description: ZIPDEC input length. 3 


а [з Го [2 [2 [2 [| [5 [э [з 2 [т [ 8 | 8 | e [ v [№ 
De] ОО 


Reserved 


Field Name Type | Reset | Description 
Value 


| Цзиз по |1980 [Reserved | 


ZIPDEC IN LEN3 | [12:0] 13'h0 | Available only if QUEUE. EN = 1’b1, zip dec read in 
length 3. 


6.184.223. — ZIPDEC IN 1ЕМ4 


Description: ZIPDEC input length. 4 
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ЕСБЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕКЕЕІДЕГІ 


ШЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕРЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Field Name Type | Reset | Description 
Value 


а |RO |1980 [Reserved | 


ZIPDEC_IN_LEN4 | [12:0] 13'h0 | Available only if QUEUE. EN = 161, zip dec read in 
length 4. 


6.18.4.2.24 ZIPDEC IN LEN5 


Description: ZIPDEC input length. 5 


Ce [sro [2 [2 [2 [ж [25 [= [эз [ж а [ | 9 [в [т [ v6] 
ај и 


Reserved 


Field Name Type | Reset | Description 
Value 


Г Цзиз (Яо |1980 [Reserved | 


ZIPDEC IN LEN5 | [12:0] 13'h0 | Available only if QUEUE. EN = 'b1, zip dec read in 
length 5. 


6.18.4.2.25 ZIPDEC IN LEN6 


Description: ZIPDEC input length. 6 
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Lm [spp [ж [ [| [ [э | S 2 [4 [ [л e| e | v [№ 


ШЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕРЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Field Name Type | Reset | Description 
Value 


|. Цзиз (но |1980 [Reserved | 


ZIPDEC IN LEN6 [12:0] 13Һ0 | Available only if QUEUE EN = 1’b1, zip dec read in 
length 6. 


6.184.226  ZIPDEC IN LEN7 


Description: ZIPDEC input length. 7 


а [з [so [2 [2 [2 [| [5 [+ [з [2 [т Гоо [ 8 [тв [ № 
нн 


Reserved 


Field Name Type | Reset | Description 
Value 


Г Цзиз (но |1980 [Reserved | 


ZIPDEC IN LEN7 | [12:0] 13'h0 | Available only if QUEUE. EN = 11, zip dec read in 
length 7. 


6.184.227. ~ ZIPDEC OUT ADDR 


Description: ZIPDEC output address. 
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Cm [э [зо [в [ж | [ [ж [з [з [= [ж [o] [e v | v] 
ГТ жеше” НИЕ 
ПС О ОС О СО О ОС ОСЗ ОС С О ОСЗ О ОС ОС ОС ОСИ 
Cm [5 [н [зз ЕР и Е ә е ЕСИ е СЗ ОЕ Е 2 СОС 
нолат 


ZIPDEC_OUT_ADDR 


Type 


[Reset | o | o eee 
Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADD | [31:0] RAW |32'h0 | ZIPDEC OUTput address,, for both queue enable 
H or disable. 
nd add od 


6.184.228  ZIPDEC_OUT_ADDR1 


Description: ZIPDEC output address. 1 


Fe [ [э [ж [2 Jm 2 [s [s [зз [е [т [в | e | e | v [ v9] 
C 


ZIPDEC_OUT_ADDR1 


Type RW 


ЕЕ до м цо “Со пост 
ЕЛЛЕНЕИЕНКССФГЭЗЕКИЕСИИЕНЕНЕНЕНИЕНИЕЯ 
|" | 15 | v4 [чз | t2 | t [зо [о | a,[or | e | | 4 |3 2 1 o 
= — — лия O o 


ZIPDEC OUT ADDR1 


а ce О С О С ОС С ОС ОС ПОС ОСИ ОС ОС С 


Field Name Typ | Reset | Description 

PONO er 
ZIPDEC OUT ADDR | [31:0] R/W | 32’h0 | Available only if QUEUE EN = 191, zip dec save 
Fi Desi Ld RR 


6.18.4229  ZIPDEC OUT ADDR2 


Description: ZIPDEC output address. 2 
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а э эо | ае Гот Ге ае Га Газ ае Га Гао |е ае Ге Гое 
С ОИ 
ЛЕНЕНИНКНЕНЕНКНЕНЕНЕНЕНЕНЕЕННЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЕЕНЕНЕИЕНЕНЕНЕЛЕНЕН 
ГТ тешет 


ZIPDEC_OUT_ADDR2 


Type 


Field Name Type | Reset | Description 

=" |“ 

ZIPDEC OUT ADDR2 | [31:0] | RWW | 32'һ0 | Available only if QUEUE EN = 1’b1, zip dec save 
PED | je OD | 


6.18.4.2.30 ZIPDEC OUT ADDR3 


Description: ZIPDEC output address. 3 


Le [x] [ж [2 Jo [s [s [ [2° [т [ | e e | v [ ve] 
еј аат | 


ZIPDEC_OUT_ADDR3 


Type RW 


А4 << (ж 
Ве [о о [о о оа Чо олоо ооо оо | 
| Bit [15] 14 | 12 | 12 | {то {о | 8 | те | s | a j| 32 ^t fo | 
Name | — а o 


ZIPDEC. OUT. ADDR3 


а KS ОС С ОС р 


Field Name Typ | Reset | Description 

геа Џеј“ __ 
ZIPDEC. OUT ADDR | [31:0] R/W | 3210 | Available only if QUEUE EN = 191, zip dec save 
PS ES [o eie аа ынан 


6.184.231  ZIPDEC_OUT_ADDR4 


Description: ZIPDEC output address. 4 
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ШІНЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКЛЕЛЕС 
С ИЕСИ 
res С О СО ОС ОС ОС ОСЗ ОС ОС С ОСЗ ОС ОСИ ОСЗ ОСИ СИ 
Pex Е а |з [зг [т о а [э 1 е [5 [«[з[ С 
C НИ 


ZIPDEC_OUT_ADDR4 


Type 


Field Name Type | Reset | Description 

=" |“ 

ZIPDEC OUT ADDR4 | [31:0] | RWW | 32'һ0 | Available only if QUEUE EN = 1’b1, zip dec save 
PED | je ЫЫ 


6.18.4.2.32 ZIPDEC OUT ADDR5 


Description: ZIPDEC output address. 5 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
еј ата | 


ZIPDEC_OUT_ADDR5 


Type RW 


А4 < (ж 
Ве [о о [о о оа Чо олоо ооо оо | 
| Bit [15] 14 | 12 | 12 | t | 10 | 9 {а | mys | s | a j| 32 то 
= — Азы тео 


ZIPDEC. OUT. ADDR5 


ГЛЕНИЕНЕЯЕНЕНЕНИЯИНИНЕНИНЕНЕНЕНЕНЕН 


Field Name Typ | Reset | Description 

БАҒ Эм Џеј“ __ 
ZIPDEC_OUT_ADDR | [31:0] R/W | 3210 | Available only if QUEUE EN = 191, гір dec save 
Бате PS ЕР а ыы 


6.18.4.2.33 ZIPDEC_OUT_ADDR6 


Description: ZIPDEC output address. 6 
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БІИЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
C 
ЛЕНЕНЕНЕНЕНЕНЕНЕЕКНЕЛИЕНЕНЕКНЕНЕНЕН 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛІЕНЕНЕНЕНЕНЕШЕН 
пм _ 


ZIPDEC_OUT_ADDR6 


Type 


Field Name Type | Reset | Description 

емен је 

ZIPDEC_OUT_ADDR6_| [31:0] | RWW | 3210 | Available only if QUEUE EN = 1’b1, zip dec save 
ат тле ad | [eos OOD | 


6.18.4.2.34 ZIPDEC_OUT_ADDR7 


Description: ZIPDEC output address. 7 


Lm [x] 2 [2 Jo [25 [s [s [зз [е [т [ | e e | v [ ve] 
еј ата | 


ZIPDEC_OUT_ADDR7 


Type RW 


м" < 
Ве о о [о о оа Чо оло ооо ооо | 
| Bit [15] 14 | 12 | 12 | t {то {о {а {те | s fats ото | 
Name | —  — а o 


ZIPDEC. OUT. ADDR7 


ГЛЕНИЕНЕЯЕНЕНЕНИЯИИИНЕНИНЕНЕНЕНЕНЕН 


Field Name Typ | Reset | Description 

Су“ Џеј“ __ 
ZIPDEC. OUT ADDR | [31:0] R/W | 3210 | Available only if QUEUE EN = 191, zip dec save 
PS" таана 


6.184.235  ZIPDEC_OUT_LEN 


Description: ZIPDEC output length. 
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Cm [sp] [2 [o [ж [ж [2 [5 [= [2 [ж | s Гере 


аа |з а | | а о ә е о е о е Го [о 


Reserved 


Field Name Type | Reset | Description 
Value 


вниз во [wm |Reewd SS — | 
ZIPDEC OUT LEN [12:0] RW 1310 | ZIPDEC output length, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means save out length 0 


6.184.236  ZIPDEC_OUT_LEN1 


Description: ZIPDEC output length. 1 


Cm [s о [2 [2 [2 [29 [5 [э [ 8 [ [т [5 [тә | e т [№ 
C 


Reserved 


ШІНЕЛЕЛЕЛЕЛЕЕЕЛЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


|. Цзиз (но |1980 [Reserved | 


ZIPDEC OUT LEN1 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 1. 


6.184.237 21РР”ЕС OUT LEN2 


Description: ZIPDEC output length. 2 
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Cm [spo] [2 o [2 [25 [зи [5 [2 а [ж е еее 


ЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Field Name Type | Reset | Description 
Value 


а | RO |1980 [Reserved | 


ZIPDEC_OUT_LEN2 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 2. 


6.18.4.2.38 ZIPDEC OUT |ЕМЗ 


Description: ZIPDEC output length. 3 


Ce 9 Го [2 [2 [2 [25 [5 [+ [ 8 [2 а [ о е | v [№ 
De] ин 


Reserved 


Field Name Type | Reset | Description 
Value 


| а по |1980 [Reserved | 


ZIPDEC OUT LENS | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 3. 


6.184.239. — ZIPDEC OUT 1ЕМ4 


Description: ZIPDEC output length. 4 
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Cm [sp] [2 [2 ае [25 2 [5 [2 [5 [ж | еее 


аа |з а |а | а о ә е е е о е Ге [о 


Reserved 


Field Name Type | Reset | Description 
Value 


а JRO |1980 [Reserved | 


ZIPDEC_OUT_LEN4 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 4. 


6.184.240 ^ ZIPDEC OUT LEN5 


Description: ZIPDEC output length. 5 


_в« [з [е [з [2 [2r 25 [25 [2 [25 [ж [ Го | 9 еее 
m] и 


Reserved 


Field Name Type | Reset | Description 
Value 


| а (но |1980 [Reserved | 


ZIPDEC OUT LENS | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 5. 


6.184.241. — ZIPDEC OUT 1ЕМ6 


Description: ZIPDEC output length. 6 
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ае [з [зо [э [28 а ае [5 [зи [аз [в а Го о еее 


ан |а | а ам о ә е ев [4 е [21| о 


Reserved 


Field Name Type | Reset | Description 
Value 


а JRO |1980 [Reserved | 


ZIPDEC_OUT_LEN6 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 6. 


6.184.242  ZIPDEC_OUT_LEN7 


Description: ZIPDEC output length. 7 


а [з Го [2 2 [2 [2 [5 [э [з [2 [8 [ [т | e | v [ № 
De] ин 


Reserved 


Field Name Type | Reset | Description 
Value 


| а (но |1980 | Reserved | 


ZIPDEC OUT LEN7 | [12:0] R/W | 1310 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 7. 


6.18.4243 — -ZIPDEC TIME OUT 


Description: ZIPDEC time out value 
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ае эгэ ав а ае а а аз Га а Гао о еее 
C 


ZIPDEC_TIME_OUT_VAL 


ZIPDEC_TIME_OUT_VAL 


(је НИ ИШЕН КЕ 
eee rere 
м | (| 


L3 
ШІ 
Preset | | PPP PPP [Га [о 


Field Name Typ | Reset Description 
e Value 


ZIPDEC_TIME_OUT_VAL | [31:0] 32'1927С00 | zipdec time out value. 


6.19 USB OTG 


Base Addr Range Addr Map Description 


0x2020_0000 ~ 0x202F_FFFF USB OTG Control Register 


6.19.1 Overview 


Usb otg includes the usb otg core and its verification environment. The usb otg core is a Dual-Role 
Device (DRD) controller that supports both device and host functions Supplement to the USB 2.0 
Specification, Revision 1.3a and Revision 2.0. The usb otg’ support high-speed (HS, 480-Mbps), 
full-speed (FS, 12-Mbps), and low-speed (LS, 1.5-Mbps) transfers. The Usb otg core connects to the 
industry-standard AMBA High-Performance Bus (AHB) to communicate with the application and 
system memory, and is fully compliant with the AMBA Specification, Revision 2.0. 


6.19.2 Features 
6.19.2.1 General Features 


e Supports different clocks for AHB and the PHY interfaces for ease of integration 
e Includes USB power management features 


e Supports packet-based, Dynamic FIFO memory allocation for endpoints for small FIFOs and 
flexible, efficient use of RAM 


e Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 
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Provides support to change an endpoint’s FIFO memory size 


Supports endpoint FIFO sizes that are not powers of 2, to allow the use of contiguous memory 
locations 


Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed modes 


Power-optimized design 
Application Features 


Interfaces for the application via the AHB: 
AHB Slave interface for accessing Control and Status Registers(CSRs),the Data FIFO, and 
queues 


o Optional AHB Master interface for Data FIFO access when Internal DMA is enabled 
Supports only 32-bits data on the AHB 


Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied to 1'b1 for Big 
Endian) 
Supports all AHB burst types in AHB Slave interface 
Supports Split; Retry, and Error AHB responses on the AHB Master interface; these are not 
generated on the AHB Slave interface(That means core itself will not generate split response, 
but as a master, it can handle split response as retry response. In our case, the AHB bus does 
not support split transfer, so there won't be any split response occurred.) 
Software-selectable AHB burst type on AHB Master interface 
o If INCR4 is chosen, core only uses INCR4. 
o If INCR8 is chosen, core normally uses INCR8, but at the beginning and at the end of 
a transfer, it can use INCR4, depending on the size of the transfer. 
o If INCR8 is chosen, core normally uses INCR8, but at the beginning and at the end of 
a transfer, it can use INCR4, depending on the size of the transfer. 
о If INCR16 is chosen, core normally uses INCR16, but at the beginning and at the end 
of a transfer, it can use INCR4/INCR8, depending on the size of the transfer. 


Handles the fixed burst address alignment. For example, INCR16 is used only when lower 
addresses [5:0] are all 0. 


Generates AHB Busy cycles on the AHB Master interface 
Takes care of the 1KB boundary breakup. 


Includes optional interface to an external DMA controller; data is transferred through the AHB 
Slave interface. 


6.19.2.3 USB 2.0 Supported Features 


Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 1.0a) 
Operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) and Low-Speed (LS, 
1.5-Mbps) modes 
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e Supports the UTMI+ Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, and 8/16-bit 
data buses are supported. 


e Includes automatic ping capabilities 
6.19.2.4 Power Optimization Features 


e AHB clock gating support during USB Suspend and Session-Off modes 
e Data FIFO RAM chip-select deasserted when not active 
e Data FIFO RAM clock-gating support 


6.19.3 Function Description 


The following figure shows the Usb otg controller in a typical system. The core interfaces are 
summarized in the following subsections. 


AHB Marster ИН 
T VBUS 
8 
5 
E USB OTG ота каре ud 
e 
S Controller 
m DM 
T 
< 

АНВ Slave ИЕ 

DATA FIFO 


Figure 6-34 System-Level Block Diagram 


6.19.4 Control Registers 


By reading from and writing to the Control and Status Registers (CSRs) through the AHB Slave 
interface, your application controls the usb otg core. These registers are 32 bits wide, and the 
addresses are 32-bit block aligned. 

Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port registers can be 
accessed in both Host and Device modes. When the usb otg core is operating in one mode, either 
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Device or Host, the application must not access registers from the other mode. If an illegal access 
occurs, a Mode Mismatch interrupt is generated and reflected in the Core Interrupt register 
(GINTSTS.ModeMis). 

The CSR address map is fixed and does not depend on the core's configuration (for example, how 
many endpoints are implemented). Host and Device mode registers occupy different addresses. All 
registers are implemented in the AHB Clock domain. 


6.19.4.1 Memory map 


"онза Аааа [Name је — | 


Host Frame Number/Frame Time Remaining 
0x0408 HFNUM | 

Register 

Host Periodec Transmit FIFO/Queue Status 
0x0410 HPTXSTS | 

Register 
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OSOA Z0) 
ШЕТАШЕ 
O«0S0C «(20 
OuOS10« (20 
автана) 
81020) 


IN EP: 0x900+(n*20) | DIEPCTLn Device In Endpoint Control n 


OUT EP: | | 
DOEPCTLn Device Out Endpoint Control n 
0xB00+(n*20) 


IN EP: 0x908+(n*20) | DIEPINTn Device In Endpoint Int n 


OUT EP: | 
DOEPINTn Device Out Endpoint Int n 
0xB08+(n*20) 


0x0910 DIEPTSIZO Device In Endpoint Transfer Size 0 
0x0B10 DOEPTSIZO Device Out Endpoint Transfer Size 0 
IN EP: 0x910+(n*20) | DIEPTSIZn Device In Endpoint Transfer Size n 


OUT EP: | | 
DOEPTSIZn Device Out Endpoint Transfer Size n 
0xB10+(n*20) 


IN EP: 0x914+(n*20) | DIEPDMAn Device In Endpoint DMA n 


OUT EP: | | 
DOEPDMAn Device Out Endpoint DMA n 
0xB14+(n*20) 


0x918h+(n*20h) DTXFSTSn Device TX FIFO Status n 
OxOEO0 PCGCCTL Power and Clock Gating Control 


6.19.4.2 Register Descriptions 


6.19.4.2.1 GOTGCTL 


Description: (Global OTG Control and Status register) 
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ТЕТ 


Chir Conl 
Reserved MultValldBc 
sVid sVid DSts 


| Type | 


е O KaREREKNERIA COCON 
ЕСС ГЕНИ ЕСЕН Eee CAs КАЕН ИКЕЛЕИ 


i i i i 5 Ses 
Reserved i Req 
Scs 

ЖЕН 


Field Name Type | Reset | Description 
Value 


[mes [n p је | 


ChirpEn [27] RW 1'bO Chirp On Enable (ChirpEn) This bit when 
programmed to 1'b1 results in the core asserting 
chirp on before sending an actual Chirp "K" signal 
on USB. This bit is present only if 
ота BC SUPPORT = 1.If OTG. ВС SUPPORT!-1, 
this bit is a reserved bit. 


MultValldBc (924 dius Multi Valued ID pin (MultValldBc) Battery Charger 
ACA inputs in the following order: 
«Ві 26 - rid float. 
a Bit 25 - rid опа 
„Вії 24 - rid a 
„Вії 23 - rid b 
«Ві 22 - rid с 
These bits are valid only if ОТа ВС SUPPORT-1, 
otherwise they are reserved. 


[jer [m p meme 7 


OTGVer [20] OTG Version (OTGVer) Indicates the OTG revision. „ 
1’b0: ОТО Version 1.3. In this version the core 
supports Data line pulsing and VBus pulsing for SRP. 
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a 1'b1: ОТО Version 2.0. In this version the core 
supports only Data line pulsing for SRP. 


BSesVId [19] тро B-Session Valid (BSesVld) Indicates the Device 
mode transceiver status. 
«10: B-session is not valid. 
a 1'b1: B-session is valid. In OTG mode, 
you can use this bit to determine if the device is 
connected or disconnected. Note: If you do not 
enable OTG features (such as SRP and HNP), the 
read reset value will be 1. The vous assigns the 
values internally for non- SRP or non-HNP 
configurations. 

ASesVId [18] 1'bO A-Session Valid (ASesVId) Indicates the Host mode 
transceiver status. 
a 1'bO: A-session is not valid 
a 1'b1: A-session is valid Note: If you do not enable 
OTG features (such as SRP and HNP), the read 
reset value will be 1.The vbus assigns the values 
internally for non- SRP or non-HNP configurations. In 
device mode, this bit is reserved. 


DbncTime [17] 1'bO Long/Short Debounce Time (DbncTime) Indicates 
the debounce time of a detected connection. 
a 1'bO: Long debounce time, used for physical 
connections (100 ms + 2.5 us) 
a 1'b1: Short debounce time, used for soft 
connections (2.5 us) 

ConIDSts [16] Тро Connector ID Status (ConIDSts) Indicates the 
connector ID status on a connect event. 
a 1'bO: Тһе DWC otg core is in A-Device mode 
a 1'b1: The DWC оі core is in B-Device mode 


[md [m ја — — — 


DevHNPEn [11] RW 1'bO Device HNP Enabled (DevHNPEn) The application 
sets this bit when it successfully receives a 
SetFeature.SetHNPEnable command from the 
connected USB host. 
a 1'bO: HNP is not enabled in the application 
„ 1'b1: HNP is enabled in the application 
HstSetHNPEn [10] RW 1'bO Host Set HNP Enable (HstSetHNPEn) The 
application sets this bit when it has successfully 
enabled HNP (using the SetFeature.SetHNPEnable 
command) on the connected device. 
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«170: Host Set HNP is not enabled 
| et 
HNP eem (HNPReq) The application sets this bit 
to initiate an HNP request to the connected USB 
host. The application can clear this bit by writing a 0 
when the Host Negotiation Success Status Change 
bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. 
«1720: No HNP request 
„ 1'b1: HNP request 


HstNegScs : Host Negotiation Success (HstNegScs) The core 
sets this bit when host negotiation is successful. The 
core clears this bit when the HNP Request 
(HNPRegq) bit in this register is set. 

a 1'bO: Host negotiation failure 
a 1'b1: Host negotiation success 


BvalidOvVal ! B-Peripheral Session Valid OverrideValue 
(BvalidOvVal) This bit is used to set the Override 
value for Bvalid signal when GOTGCTL.BvalidOvEn 
a 1’b0: Bvalid value is 1'bO when 
GOTGCTL.BvalidOvEn = 1. 

a 1'b1: Bvalid value is 1'b1 when 
GOTGCTL.BvalidOvEn = 1. 


BvalidOvEn ! B-Peripheral Session Valid Override Enable 
(BvalidOvEn) This bit is used to enable/disable the 
software to override the Bvalid signal using the 
GOTGCTL.BvalidOvvVal. 

a 1’b1: Internally Bvalid received from the PHY is 
overridden with GOTGCTL.BvalidOv Val. 

a 1’b0: Override is disabled and Bvalid signal from the 
respective PHY selected is used internally by the 

AvalidOvVal ! A-Peripheral Session Valid OverrideValue 
(AvalidOvVal) This bit is used to set the Override 
value for Avalid signal when GOTGCTL.AvalidOvEn 
is set. 

a 1’b0: Avalid value is 1700 when 
GOTGCTL.AvalidOvEn = 1. 
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a 1'b1: Avalid value is 1761 when 
GOTGCTL.AvalidOvEn = 1. 


AvalidOvEn [4] RW 1'bO A-Peripheral Session Valid Override Enable 
(AvalidOvEn) This bitis used to enable/disable the 
software to override the Avalid signal using the 
GOTGCTL.AvalidOv Val. 

a 1'b1: Internally Avalid received from the PHY is 
overridden with GOTGCTL.AvalidOvVal. 

«170: Override is disabled and Avalid signal from the 
respective PHY is used internally by the core. 

VbvalidOvVal [3] RW 1'bO VBUS Valid OverrideValue (VbvalidOvVal) This bit is 
used to set the Override value for vbus valid signal 
when GOTGCTL.VbusvalidOvEn is set. 

a 1'bO: vbusvalid value is 1700 when 
GOTGCTL.VbvalidOvEn = 1. 
a 1’b1: vbusvalid value is 1701 when 
GOTGCTL.VbvalidOvEn = 1. 


VbvalidOvEn [2] RW 1'bO VBUS Valid Override Enable (VbvalidOvEn) This bit 
is used to enable/disable the software to override the 
vbus-valid signal using the GOTGCTL.vbvalidOvVal. 
«1701: The vbus-valid signal received from the PHY 
is overridden with GOTGCTL.vbvalidOv Val. 

„ 1'bO: Override is disabled and avalid signal from the 
respective PHY is used internally by the core. 


SesReq [1] RW 1'bO Session Request (SesReq) The application sets this 
bit to initiate a session request on the USB. The 
application can clear this bit by writing a О when the 
Host Negotiation Success Status Change bit in the 
OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. If you use the USB 1.1 Full-Speed Serial 
Transceiver interface to initiate the session request, 
the application must wait until the VBUS discharges to 
0.2 V, after the B-Session Valid bit in this register 
(GOTGCTL.BSesVld) is cleared. This discharge time 
varies between different PHYs and can be obtained 
from the PHY vendor. 

„ 1'bO: No session request 
a 1b1: Session request 


SesReqScs lj [һо freo | Session Request Success (SesReqScs) The core 
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sets this bit when a session request initiation is 


successful. 
«10: Session request failure 
a 1'b1: Session request success 


6.19.4.2.2 GOTGINT 


Description: (Global OTG Interrupt) 


Global OTG Interrupt(reset 0x0000. 0000) 
ВСИ Е ЕЕ Е ЕС ЕЕ eee 


Dbn HstN 

Reserved ceD egD 

one et 

R_S = R_S 

Type Sw Е А 
Hehhe e o KR 


- Е 


МШ | | 177 
ИПИЕ 


Field Мате Туре Reset | Description 
Value 


= R_SS_WC | 1’b0 Debounce Done (DbnceDone) The core sets 
DbnceDone 

this bit when the debounce is completed after 
the device connect. The application can start 
driving USB reset after seeing this interrupt. 
This bit is only valid when the HNP Capable or 
SRP Capable bit is set in the Core USB 
Configuration register (GUSBCFG.HNPCap or 
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po GUSBCFE.SRPCap, respectively) | 


ADevTOUTChg [18] R_SS_WC | 160 A-Device Timeout Change Ото 
The core sets this bit to indicate that the 
A-device has timed out while waiting for the 
B-device to connect. 

HstNegDet [17] R_SS_WC Host Negotiation Detected (HstNegDet) The 
core sets this bit when it detects a host 
negotiation request on the USB. 


НН СС ССИ o Данов 


HstNegSucStsChng R_SS_WC | 160 Host Negotiation Success Status Change 
(HstNegSucStsChng) The core sets this bit on 
the success or failure of a USB host negotiation 
request. The application must read the Host 
Negotiation Success bit of the OTG Control and 
Status register (GOTGCTL.HstNegScs) to 
check for success or failure. 


SesReqSucStsChng В 55 WO | 160 Session Request Success Status Change 
(SesReqSucStsChng) The core sets this bit on 
the success or failure of a session request. The 
application must read the Session Request 
Success bit in the OTG Control and Status 
register (GOTGCTL.SesReqScs) to check for 
success or failure. 


[es | p [өе  — 


SesEndDet [2] R SS WC Session End Detected (SesEndDet) The core 
sets this bit when the utmisrp_bvalid signal is 
deasserted. 

о а [во во |mewd —  ] 


6.19.4.2.3 GAHBCFG 


Description: (Global AHB Configure) 
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Field Name Type | Reset | Description 
Value 


[— [mu [n o јама | 


| | 


NotiAllDmaWrit | [22] | 
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AHB Single Support (AHBSingle) This bit when 
programmed supports Single transfers for the 
remaining data in a transfer when the ОМС оі core 
is operating in DMA mode. „ 1'60: This is the default 
mode. When this bit is set to 1'bO, the remaining data 
in the transfer is sent using INCR burst size. a 1'b1: 
When set to 1'b1, the remaining data in a transfer is 
sent using Single burst size. Note: if this feature is 
enabled, the AHB RETRY and SPLIT transfers still 
have INCR burst type. Enable this feature when the 
AHB Slave connected to the DWC otg core does not 
support INCR burst (and when Split, and Retry 
transactions are not being used in the bus). 

Notify All Ота Write Transactions (NotiAllDmaWrit) 
This bit is programmed to enable the System DMA 
Done functionality for all the DMA write Transactions 
corresponding to the Channel/Endpoint. This bit is 
valid only when GAHBCFG.RemMemSupp is set to 
1. «GAHBCFG.NotiAllDmaWrit = 1 - HS OTG core 
asserts int dma req for all the DMA write 
transactions on the AHB interface along with 
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int_dma_done, chep_last_transact and 
chep_number signal informations. The core waits for 
sys_dma_done signal for all the DMA write 
transactions in order to complete the transfer of a 
particular Channel/Endpoint. = 
GAHBCFG.NotiAllDmaWrit = 0 - HS OTG core 
asserts int ата req signal only for the last 
transaction of DMA write transfer corresponding to a 
particular Channel/Endpoint. Similarly, the core waits 
for sys dma done signal only for that transaction of 
DMA write to complete the transfer of a particular 
Channel/Endpoint. 


RemMemSupp | [21] Remote Memory Support (RemMemSupp) This bit is 
programmed to enable the functionality to wait for 
the system DMA Done Signal for the DMA Write 
Transfers. 

„ GAHBCFG.RemMemSupp=1 - The int ата req 
output signal is asserted when HS OTG DMA starts 
write transfer to the external memory. When the core 
is done with the Transfers it asserts int dma done 
signal to flag the completion of DMA writes from HS 
OTG. The core then waits for sys dma done signal 
from the system to proceed further and complete the 
Data Transfer corresponding to a particular 
Channel/Endpoint. 

» GAHBCFG.RemMemSupp=0 - The int_dma_req 
and int_dma_done signals are not asserted and the 
core proceeds with the assertion of the XferComp 
interrupt as soon as the DMA write transfer is done at 
the HS OTG Core Boundary and it doesn’t wait for 
the sys_dma_done signal to complete the DATA 
transfers. 


| feos} [RO јо [Reseved | 


PTxFEmpLvl RW 1'bO Periodic TxFIFO Empty Level (PTxFEmpLvl) 
Indicates when the Periodic TxFIFO Empty Interrupt 
bit in the Core Interrupt register 
(GINTSTS.PTxFEmp) is triggered. This bit is used 
only in Slave mode. 

«100: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is half empty 
a 1b1: GINTSTS.PTxFEmp interrupt indicates that 
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NPTxFEmpLvl RW Non-Periodic TxFIFO Empty Level (МРТхҒЕтрімі) 
This bit is used only in Slave mode. In host mode 
and with Shared FIFO with device mode, this bit 
indicates when the Non-Periodic TxFIFO Empty 
Interrupt bit in the Core Interrupt register 
(GINTSTS.NPTxFEmp) is triggered. With dedicated 
FIFO in device mode, this bit indicates when IN 
endpoint Transmit FIFO empty interrupt 
(DIEPINTn.TxFEmp) is triggered. Host mode and 
with Shared FIFO with device mode: 

"170: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is half empty 

a 1b1: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is completely empty 
Dedicated FIFO in device mode: 

a 1'bO: DIEPINTn.TxFEmp interrupt indicates that the 
IN Endpoint TxFIFO is half empty 

1 1'b1: DIEPINTn.TxFEmp interrupt indicates that the 
IN Endpoint TxFIFO is completely empty 


02 [m qe m Med 00 10 


DMAEN д “1700: Core operates іп Slave mode 
* 1'b1: Core operates in а DMA mode 
This bit is always 0 when Slave-Only mode has been 
selected for the Architecture in coreConsultant 
(parameter OTG_ARCHITECTURE = 0). 

HBSTLEN [4:1] R/W | Internal ОМА Моде —АНВ Master burst type: 
• 450000 Single 
* 4"р0004 INCR 
“4700011 INCR4 
“4700101 INCR8 
“4700111 INCR16 
* Others: Reserved 

GLBLINTRMSK | The application uses this bit to mask or unmask the 
interrupt line assertion to 
itself. Irrespective of this bit’s setting, the interrupt 
status registers are updated by the core. 
• 160: Mask the interrupt assertion to the application. 
* 11: Unmask the interrupt assertion to the 
application. 
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6.19.4.2.4 GUSBCFG 


Description: (Global USB Configure? 
0x000C Global USB Configure (reset 0x0000_ 1400) GUSBCFG 


Е ЕЕ Е Е Е Е ee Е ЕСС CR ЕП 


ULPI 
ULPI 
Reserved Reserved 


Type wataje we ЕТЕГІ БЕ 
Не SSE 


ULPI 
Usbtrdtim TOUTCAL 


SEL 
we ЕЛ БН БЕНЕН ЕТЕГІ ылы! 
Бы" Гр 


Field Name Type | Reset | Description 

тәме ARNE 

CORRUPT TX 31] RAN | 1'bO Corrupt Tx раса! This bit is for debug purposes 
ИО RS RN 


FORCEDEVMODE [30] RAN Force Device Mode (ForceDevMode) Writing a 1 to 
this bit forces the core to device mode irrespective 
of utmiotg iddig input pin. 

a 1'bO: Normal Mode 

a 1'b1: Force Device Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
When the simulation is in scale down mode, 
waiting for 500 us is sufficient. 

ForceHstMode [29] Force Host Mode (ForceHstMode) Writing a 1 to 
this bit forces the core to host mode irrespective of 
utmiotg iddig input pin. 

«170: Normal Mode 
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a 1'b1: Force Host Mode 
After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
When the simulation is in scale down mode, 
waiting for 500 us is sufficient. This bit is valid only 
when OTG MODE = 0, 1 or 2. In all other cases, 
this bit reads O. 
TXENDDELAY [28] RAN Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 
* 1'b0: Normal mode 
* 1'b1: Introduce Tx end delay timers 
СС рај |59 |Reewd — — 


TERMSELDLPULSE | [22] R/W | 1'bO This bit selects utmi termselect to drive data line 
pulse during SRP. 
e 1’b0: Data line pulsing using utmi txvalid 
(default). 
* 1'b1: Data line pulsing using utmi termsel. 


во | 200 | Hostonly | 


ULPICLKSUSM [19] R/W | 1'bO This bit sets the ClockSuspendM bit in the Interface 
Control register on the ULPI PHY. This bit applies 
only in serial modes. 

• 1'b0: PHY powers down internal clock during 
suspend. 
* 161: PHY does not power down internal clock. 

ULPIAUTORES [18] RAV | 1'bO This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1’b0: PHY does not use AutoResume feature. 
1'b1: PHY uses AutoResume feature. 

ULPIFSLS [17] R/W | T'bO The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected on 
the ULPI PHY. 

* 160: СІРІ interface 
e 161: МІРІ FS/LS serial interface 


о |і |RO |19 |Reseved | 


PHYLPWRCLKSEL [15] R/W | 1760 Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can 
usually operate on a 48-MHz clock to save power. 

• 100: 480-MHz Internal PLL clock 
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* 1'b1: 48-MHz External Clock In 480 MHz mode, 
the UTMI interface operates at either 60 or 
30-MHz, depending upon whether 8- or 16-bit data 
width is selected. Іп 48-MHz mode, the UTMI 
interface operates at 48 MHz in FS and LS modes. 
This bit drives the utmi fsls low power core output 
signal, and is valid only for UTMI-- PHYs. 


[ia [Ro је ааа 


USBTRDTIM [13:10] | ВА | 4'h5 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to 
the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 

This must be programmed to 
• 4’h5: When the MAC interface is 16-bit UTMI+. 
* 4’h9: When the MAC interface is 8-bit UTMI+. 


HNPCap RW 1'bO HNP-Capable (HNPCap) The application uses this 
bit to control the DWC otg core's HNP capabilities. 
„ 1'b0: HNP capability is not enabled. 

a 1'b1: HNP capability is enabled. 

This bit is writable only if an HNP mode was 
specified for Mode of Operation in coreConsultant 
(parameter ОТО MODE). Otherwise, reads return 
0. If HNP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied 
to the appropriate values. 

SRPCap RW 1'bO SRP-Capable (SRPCap) The application uses this 
bit to control the DWC. otg core SRP capabilities. If 
the core operates as a non-SRP-capable B-device, 
it cannot request the connected A-device (host) to 
activate VBUS and start a session. 

a 1'bO: SRP capability is not enabled. 

a 1'b1: SRP capability is enabled. 

This bit is writable only if an SRP mode was 
specified for Mode of Operation in coreConsultant 
(parameter ОТО MODE). Otherwise, reads return 
0. If SRP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied 
to the appropriate values. 


DDRSEL [7] RAN | 1'bO The application uses this bit to select a Single Data 
Rate (SDR) or 
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PHYSEL 


FSINTF 


ULPI UTMI SEL 
PHYIF 


TOUTCAL 
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Double Data Rate (DDR) or ULPI interface. 
• 1’b0: Single Data Rate ULPI Interface, with 
8-bit-wide data bus 
“171: Double Data Rate ULPI Interface, with 
4-bit-wide data bus 
The application uses this bit to select either a 
high-speed UTMI+ or ULPI PHY, or a full-speed 
transceiver. 
• 160: USB 2.0 high-speed UTMI+ or ШРІ PHY 
* 1'b1: USB 1.1 full-speed serial transceiver 
The application uses this bit to select either a 
unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 

• 1’b0: 6-pin unidirectional full-speed serial 
interface 

* 1'b1: 3-pin bidirectional full-speed serial 
interface 
ULPI or UTMI+ Select (ULPI UTMI Sel) The 
application uses this bit to select either a UTMI+ 
interface or ULPI Interface. 
«100: UTMI+ Interface 
a 1'b1: ULPI Interface 
This bit takes effect only if GUSBCFG.PHYSel = 
1'b0. 
The application uses this bit to configure the core to 
support a UTMI+ PHY with an 8- or 16-bit interface. 
When a ULPI PHY is chosen, this must be set to 
8-bit mode. 

• 1’b0: 8 bits 

e 161: 16 bits 
HS/FS Timeout Calibration (TOutCal) The number 
of PHY clocks that the application programs in this 
field is added to the high-speed/full-speed 
interpacket timeout duration in the core to account 
for any additional delays introduced by the PHY. 
This can be required, because the delay introduced 
by the PHY in generating the line state condition 
can vary from one PHY to another. The USB 
standard timeout value for high-speed operation is 
736 to 816 (inclusive) bit times. The USB standard 
timeout value for full-speed operation is 16 to 18 
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(inclusive) bit times. The application must program 


this field based on the speed.of enumeration. The 
number of bit times added per PHY clock are: 
High-speed operation: 

» One 30-MHz PHY clock = 16 bit times 

» One 60-MHz PHY clock = 8 bit times 

Full-speed operation: 

„Опе 30-MHz PHY clock = 0.4 bit times 

„Опе 60-MHz PHY clock = 0.2 bit times 

» One 48-MHz PHY clock = 0.25 bit times 

Using the HS as an example, if you set ToutCal to 
'001' you add one 30MHz PHY clock ог 16 bit 
times. If you set ToutCal to '010' you add two 
30MHz PHY clocks or 32 bit times, and so on. The 
3 bits allow you to add up to 7 PHY clocks, and the 
number of bit times depend on the speed, and the 
PHY clock you are using. 


6.19.4.2.5 GRSTCTL 


Description: (Global Reset Control) 


Cm [sro [2 [27 [25 [25 [0 [ 5 [2 [эт Га [9 [в [ v | ol 
AHB DMA 


Reserved 


= — 
Туре 
RW 


Reset маны 


Field Мате Туре Reset | Description 
Value 
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[31] 1'bO Indicates that the AHB Master State Machine 
AHBIDLE ss m 
is in the IDLE condition. 
DMAREQ [30] Indicates that the DMA request is in progress. 
Used for | 


TXFNUM ay 5’b0 This is the Ка ыы... лғ number that must be flushed 
using the TxFIFO Flush bit. This field must not 
be changed until the core clears the TxFIFO 
Flush bit. 

* 5'hO: 
- Tx FIFO 0 flush in device mode when in 
dedicated FIFO mode 
* 51: 
- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 
* 512: 
- TXFIFO 2 flush in device mode when in 
dedicated FIFO mode 
* БЋЕ: 
- TXFIFO 15 flush in device mode when in 
dedicated FIFO mode 
* 5'h10: Flush all the transmit FIFOs in device 
or host mode. 


TXFFLSH В WS SC This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core is 
in the midst of a transaction. The application 
must write this bit only after checking that the 
core is neither writing to the TxFIFO nor 
reading from the TxFIFO. Verify using these 
registers: 

* Read—NAK Effective Interrupt ensures the 
core is not reading from the FIFO 

e Write—GRSTCTL.AHBldle ensures the core 
is not writing anything to the FIFO. Flushing is 
normally recommended when FIFOs are 
reconfigured or when switching between 
Shared FIFO and Dedicated Transmit FIFO 
operation. FIFO flushing is also recommended 
during device endpoint disable. The 
application must wait until the core clears this 
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bit before performing any operations. This bit 
takes eight clocks to clear, using the slower 
clock of phy_clk ог рек. 


RXFFLSH [4] R WS SC | 1’b0 The application can flush the entire RXFIFO 
using this bit, but must first ensure that the 
core is not in the middle of a transaction. The 
application must only write to this bit after 
checking that the core is neither reading from 
the RxFIFO nor writing to the RxFIFO. The 
application must wait until the bit is cleared 
before performing any other operations. This 
bit requires 8 clocks (slowest of PHY or AHB 
clock) to clear. 


INTKNQFLSH [3] НВ М/$ SC | 1'bO The application writes this bit to flush the IN 
Token Sequence Learning Queue. 


HSFTRST [2] R WS SC | 1’b0 The application uses this bit to flush the control 
logic in the AHB Clock domain. Only AHB 
Clock Domain pipelines are reset. 

* FIFOs are not flushed with this bit. 

* All state machines in the AHB clock domain 
are reset to the Idle state after terminating the 
transactions on the AHB, following the 
protocol. 

* CSR control bits used by the AHB clock 
domain state machines are cleared. 

* To clear this interrupt, status mask bits that 
control the interrupt status and are generated 
by the AHB clock domain state machine are 
cleared. 

* Because interrupt status bits are not 
cleared, the application can get the status of 
any core events that occurred after it set this 
bit. This is a self-clearing bit that the core 
clears after all necessary logic is reset in the 
core. This can take several clocks, depending 
on the core's current state. 


[roo Rem SSCS 


CSFTRST R WS SC | 1’b0 Core Soft Reset (CSftRst) Resets the hclk 
and phy. clock domains as follows: «Clears the 
interrupts and all the CSR registers except the 
following register bits: - 
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PCGCCTL.RstPdwnModule - 
PCGCCTL.GateHclk - POGCCTL.PwrClmp - 
GUSBCFG.DDRSel - GUSBCFG.PHYSel - 
GUSBCFG.FSIntt - 
GUSBCFG.ULPI_UTMI_Sel - 
GUSBCFG.PHYIf - HCFG.FSLSPclkSel - 
DCFG.DevSpd - DCTL.SftDiscon - GGPIO - 
GUSBCFG.TxEnaDelay - 

GUSBCFG. TermSelDLPulse - 
GUSBCFG.ULPICIkSusM - 
GUSBCFG.ULPIAutoRes - 
GUSBCFG.ULPIFsLs - GPWRDN - GADPCTL 
«All module state machines (except the AHB 
Slave Unit) are reset to the IDLE state, and all 
the transmit FIFOs and the receive FIFO are 
flushed. «Any transactions on the AHB Master 
are terminated as soon as possible, after 
gracefully completing the last data phase of an 
AHB transfer. Any transactions on the USB are 
terminated immediately. « When Hibernation or 
ADP feature is enabled, the PMU module is 
not reset by the Core Soft Reset. The 
application can write to this bit any time it 
wants to reset the core. This is a self-clearing 
bit and the core clears this bit after all the 
necessary logic is reset in the core, which can 


take several clocks, depending on the current 


state of the core. Once this bit is cleared 
software must wait at least 3 PHY clocks 
before doing any access to the PHY domain 
(synchronization delay). Software must also 
must check that bit 31 of this register is 1 (AHB 
Master is IDLE) before starting any operation. 
Typically software reset is used during 
software development and also when you 
dynamically change the PHY selection bits in 
the USB configuration registers listed above. 
When you change the PHY, the corresponding 
clock for the PHY is selected and used in the 
PHY domain. Once a new clock is selected, 
the PHY domain has to be reset for proper 
operation. 
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6.19.4.2.6 GINTSTS 


Description: (Global Interrupt Status ) 


0x0014 Global Interrupt Status(reset 0x0000_0020) GINTSTS 


== == 


СЕ 
s 


Field Name Type Reset | Description 
Value 


WKUPINT [31] R SS WC | 1'bO The Wakeup bit is same for both L1 and 
normal wakeup, except that Partial 
Power-Down cannot be used in L1. In L1, this 
interrupt is asserted when a host initiated 
resume or a device-initiated remote wakeup is 
detected on the USB in Host and Device 
modes. In Device mode, this interrupt is 
asserted when a resume is detected on the 
USB for normal suspend. 

SESSREQINT [30] R SS WC Session Request/New Session Detected 
Interrupt (SessReqInt) In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Host mode, this 
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interrupt is asserted when a session request is 
detected from the device. In Device mode, this 
interrupt is asserted when the utmisrp_bvalid 
signal goes high. 

DisconnInt [29] R_SS_WC | 160 Disconnect Detected Interrupt (Disconnlnt) 
This interrupt is asserted when a device 
disconnect is detected. 

CONIDSTSCHNG 28] R SS WC The core sets this bit when there is a change in 

анта 


PTxFEmp 5 Periodic ева ратата Empty (PTxFEmp) This 
interrupt is asserted when the Periodic 
Transmit FIFO is either half or completely 
empty and there is space for at least one entry 
to be written in the Periodic Request Queue. 
The half or completely empty status is 
determined by the Periodic TxFIFO Empty 
Level bit in the Core AHB Configuration 
register (GAHBCFG.PTxFEmpLvl). 


HChint [25] 1'bO Host Channels Interrupt (HChInt) The core 
sets this bit to indicate that an interrupt is 
pending on one of the channels of the core (in 
Host mode). The application must read the 
Host All Channels Interrupt (HAINT) register to 
determine the exact number of the channel on 
which the interrupt occurred, and then read the 
corresponding Host Channel-n Interrupt 
(HCINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the HCINTn 
register to clear this bit. 

Prtlnt [24] 1'bO Host Port Interrupt (PrtInt) The core sets this 
bit to indicate a change in port status of one of 
the DWC otg core ports in Host mode. Тһе 
application must read the Host Port Control 
and Status (HPRT) register to determine the 
exact event that caused this interrupt. The 
application must clear the appropriate status 
bit in the Host Port Control and Status register 
to clear this bit. 


RESETDET [23] The core asserts this interrupt in Device mode 
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when it detects a reset on the USB in Partial 
Power-Down mode when the device is in 
Suspend. 
This interrupt is not asserted in Host mode. 
This interrupt is valid only in DMA mode. This 
interrupt indicates that the core has stopped 
fetching data for IN endpoints due to the 
unavailability of TXFIFO space or Request 
Queue space. This interrupt is used by the 
application for an endpoint mismatch 
algorithm. 
For example, after detecting an endpoint 
mismatch, the application: 

* Sets a global non-periodic IN МАК 
handshake 

* Disables In endpoints 

* Flushes the FIFO 

“ Determines the token sequence from the IN 
Token Sequence Learning Queue 
* Re-enables the endpoints 
- Clears the global non-periodic IN МАК 
handshake 
If the global non-periodic IN NAK is cleared, 
the core has not yet fetched data for the IN 
endpoint, and the IN token is received: the core 
generates an “IN token received when FIFO 
empty" interrupt. The ОТО then sends the host 
a NAK response. To avoid this scenario, the 
application can check the GINTSTS.FetSusp 
interrupt, which ensures that the FIFO is full 
before clearing a global NAK handshake. 
Alternatively, the application can mask the “IN 
token received when FIFO empty’ interrupt 
when clearing a global IN NAK handshake. 
The Device mode, the core sets this interrupt 
to indicate that there is at least one 
isochronous OUT endpoint on which the 
transfer is not completed in the current 
microframe. This interrupt is asserted along 
with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 
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IEPINT [18] 


| 


RstrDonelnt [16] В 55 WC Restore Done Interrupt (RstrDonelnt) The core 
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The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 
on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 

The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device All Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the OUT endpoint on which 
the interrupt occurred, and then read the 
corresponding Device OUT Endpoint-n 
Interrupt (DOEPINTn) register to determine the 
exact cause of the interrupt. The application 
must clear the appropriate status bit in the 
corresponding DOEPINTn register to clear this 
bit. 

The core sets this bit to indicate that an 
interrupt is pending on one of the IN endpoints 
of the core (in Device mode). The application 
must read the Device All Endpoints Interrupt 
(DAINT) register to determine the exact 
number of the IN endpoint on which the 
interrupt occurred, and then read the 
corresponding Device IN Endpoint-n Interrupt 
(DIEPINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the 
corresponding DIEPINTn register to clear this 
bit. 

Endpoint Mismatch Interrupt (EPMis) Note: 
This interrupt is valid only in shared FIFO 
operation. Indicates that an IN token has been 
received for a non-periodic endpoint, but the 
data for another endpoint is present in the top 
of the Non-periodic Transmit FIFO and the IN 
endpoint mismatch count programmed by the 
application has expired. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | WW ag с=з" 9С9820А Device Specification 


sets this bit to indicate that the restore 
command after Hibernation was completed by 
the core. The core continues from Suspended 
state into the mode dictated by 
PCGCCTL.RestoreMode field. This bit is valid 
only when Hibernation feature is enabled 
(OTG. EN PWROPT-2) 

EOPF [15] В 55 WC Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrint) has 
been reached in the current microframe. 

ISOOUTDROP [14] В $$ МС | 190 The core sets this bit when it fails to write an 
isochronous OUT packet into the RxFIFO 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT endpoint. 

ENUMDONE [13] R_SS_WC | 160 The core sets this bit to indicate that speed 
enumeration is complete. The application must 
read the Device Status (DSTS) register to 
obtain the enumerated speed. 


USBRST [12] В SS WO | 160 The core sets this bit to indicate that a reset is 
detected on the USB. 


USBSUSP [11] В $$ WO | 1'bO The core sets this bit to indicate that а suspend 
was detected on the USB. The core enters the 
Suspended state when there is no activity on 
the phy_line_state_i signal for an extended 
period of time. 


ERLYSUSP [10] R_SS_WC The core sets this bit to indicate that an Idle 
д has been detected on the USB for 3 ms 


Cod ШИШУЧ: ИШИ 
— Indicates that the — Global OUT NAK bit in 
the Device Control register 
(DCTL.SGOUTNak), set by the application, 
has taken effect in the core. This bit can be 
cleared by writing the Clear Global OUT NAK 
bit in the Device Control register 
(DCTL.CGOUTNak). 
ШЕ Indicates that the Set Global Non-periodic IN 
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has sampled the Global IN NAK bit set by the 
application. This bit can be cleared by clearing 
the Clear Global Non-periodic IN NAK bit in the 
Device Control register (DCTL.CGNPInNak). 
This interrupt does not necessarily mean that 
a NAK handshake is sent out on the USB. The 
STALL bit takes precedence over the NAK bit. 
NPTXFEMP This interrupt is valid only when 
OTG EN ОЕР TX FIFO = 0. This interrupt is 
asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to the 
Non-periodic Transmit Request Queue. The 
half or completely empty status is determined 
by the Non-periodic TxFIFO Empty Level bit in 
the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpL vl). 


RXFLVL [4] Indicates that there is at least one packet 
pending to be read from the RxFIFO. 


[3] R_SS_WC | 2’b0 In Device mode, in the core sets this bit to 
indicate that an SOF token has been received 
on the USB. The application can read the 
Device Status register to get the current 
(micro)frame number. This interrupt is seen 
only when the core is operating at either HS or 
FS. 

OTGINT [2] R SS МС | 160 The core sets this bit to indicate an OTG 
protocol event. The application must read the 
OTG Interrupt Status (GOTGINT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the GOTGINT register 
to clear this bit. 
MODEMIS В 55 WC The core sets this bit when the application is 
trying to access: 
“А Host mode register, when the core is 
operating in Device mode 
* A Device mode register, when the core is 
operating in Host mode 
The register access is completed on the AHB 
with an OKAY response, but is ignored by the 
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core internally and does not affect the 
operation of the core. 


CURMOD 1’b1 Indicates the current mode. 
* 1’b0: Device mode 
* 1'b1: Host mode 


6.19.4.2.7 GINTMSK 


Description: (Global Interrupt Mask? 


Global Interrupt Mask(reset 0x0000 0000) GINTMSK 


ЕЛЕ eRe ЧЕЧЕТ ЕЕ BEC EUR БН 


OEP IEPI 
Реп 
IntM INT 
tMsk 
MSK 


Reserved 


Field Name Reset | Description 

Value 
ној“ |99 ја. 
WKUPINTMSK 

1'b1: Unmask Interrupt 

SESSREQINTMSK [30] R/W 1'bO 1’b0: Mask Interrupt 
рена p p РИ 
DISCONNINTMSK [29] R/W 1'bO 1’b0: Mask Interrupt 
“ое a a тштыаата 
CONIDSTSCHNGMSK | [28] R/W 1'bO 1’b0: Mask Interrupt 
БЕНИ en БЕ БЕНЕН 
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pte [m [ro [нее 


PTXFEMPMSK [26] R/W 1'bO 1’b0: Mask Interrupt 
eu |'® шшш и 
HCHINTMSK [25] R/W 150 1700: Mask Interrupt 
СР“ a 
PRTINTMSK [24] R/W ТБО 1’b0: Mask Interrupt 
mm m Pica 
RESETDETMSK [23] R/W 150 1750: Mask Interrupt 
ERREUR О _ у _ 
FETSUSPMSK [22] R/W 1'bO ЬО: Mask Interrupt 
1'b1: Unmask Interrupt 
INCOMPISOOUTMSK [21] R/W 150 1750: Mask Interrupt 
e БББ ЕС РИИ 
INCOMPISOINMSK [20] R/W 1’bO 1700: Mask Interrupt 
И “јадеше. 
OEPINTMSK [19] R/W 1'bO 1’b0: Mask Interrupt 
t ue СОИ 
EPINTMSK [18] R/W 1'bO 1’b0: Mask Interrupt 
o m ("јадење 
EPMISMSK [17] R/W 1'bO 1'bO: Mask Interrupt 
EE rm бү Pica 
RstrDonelntMsk [16] R/W 1’b0 1’b0: Mask Interrupt 
RN СКИ ММК ЕСЕ NN 
EOPFMSK [15] R/W 1'bO 1’b0: Mask Interrupt 
“а “јаде. 
ISOOUTDROPMSK [14] R/W 1'bO 1'bO: Mask Interrupt 
eue ОИ 
ENUMDONEMSK [13] R/W 1'bO 1’b0: Mask Interrupt 
"ечи јо“ ја NN 
USBRSTMSK [12] R/W ТБО 1’b0: Mask Interrupt 
“је “јадење. 
USBSUSPMSK [11] R/W ТБО Т 00: Mask Interrupt 
IN S, СИ 
ERLYSUSPMSK 10] R/W 1’b0: Mask Interrupt 
HERREN Б РОСИ 


ја [ww ре е | 
а [aw ЕН авом 


GOUTNAKEFFMSK [7] R/W AbO | 10: Mask Interrupt 
1'b1: Unmask Interrupt 
GINNAKEFFMSK е |RW _ |150 |150: Mask Interrupt 
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Е И ЕН ЕС ТИ 

NPTXFEMPMSK 5] R/W 1’b0: Mask Interrupt 

АН БЕ (“ром 

RXFLVLMSK 4] R/W 1’b0: Mask Interrupt 

ЫН |" |" ии ___ 


SOFMSK [3] R/W ТБО 1’b0: Mask Interrupt 
ШЕН Jm ия 
OTGINTMSK [2] R/W 1'bO 1’b0: Mask Interrupt 
ЕН йз м. 
MODEMISMSK 1] R/W 1’b0: Mask Interrupt 
И БЕН a NN 


6.19.4.2.8 GRXSTSR 


Description: (Global Receive Status Register?) 


Global RX Status Register(reset 0х0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved PKTSTS 


Field Name Type Reset | Description 
Value 


FN [24:21] 4'bO This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 

PKTSTS [20:17] For Host Mode: 

Packet Status (PktSts) Indicates the status of 
the received packet 

s 4’b0010: IN data packet received 

«4700011: IN transfer completed (triggers an 
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interrupt) 

«4700101: Data toggle error (triggers an 
interrupt) 

«4700111: Channel halted (triggers an 
interrupt) 

a Others: Reserved 

For Device Mode: 

Packet Status (PktSts) Indicates the status of 
the received packet 

»4’b0001: Global OUT МАК (triggers ап 
interrupt) 

«4700010: OUT data packet received 
«4700011: OUT transfer completed (triggers 
an interrupt) 

«4700100: SETUP transaction completed 
(triggers an interrupt) 

«4700110: SETUP data packet received 

a Others: Reserved 


[16:15] Indicates the Data PID of the received OUT 
data packet 
* 27200: DATAO 
“27210: DATA1 
* 22201: DATA2 
* 2b11: MDATA 


ВСМТ [14:4] 11'bO | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 


6.19.4.2.9 GRXSTSP 


Description: (Global Receive Status Pop) 
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Per [s poo 2 [2o [27 [29 [25 [2 [а | e Te [э [лэ Герое 


Field Name Type Reset | Description 
Value 


FN [24:21] 4'bO This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 


PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
»4’b0010: IN data packet received 
«4700011: IN transfer completed (triggers an 
interrupt) 
«4700101: Data toggle error (triggers an 
interrupt) 
«4700111: Channel halted (triggers an 
interrupt) 
a Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
»4’b0001: Global OUT МАК (triggers an 
interrupt) 
«4700010: OUT data packet received 
«4700011: OUT transfer completed (triggers 
an interrupt) 
«4700100: SETUP transaction completed 
(triggers an interrupt) 
«4700110: SETUP data packet received 
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SEA a tein 
савеза 


[16:15] Indicates the Data PID of the received OUT 
data packet 
* 2600: DATAO 
“27210: DATA1 
* 22201: DATA2 
* 2'b11: MDATA 


ВСМТ [14:4] 11'bO | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] 460 For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 


6.19.4.2.10 GRXFSIZ 


Description: (Global Receive FIFO Size) 


Pen ps 9o [2 [25 2r [2s [25 [2s [за [2 [ [o [тэ [тв [лт е 


Reserved 
еј не 
[ Bt јвјијвјвјтпјојојвјтјвјзјчјз | ј тој 
| Name | 


RxFIFO Depth 


" 
Reset | 


16'd533 


Field Name Type Reset Description 
Value 


[ema [Rofo |ә —  — | 


RXFDEP [15:0] 15'b215 | This value is in terms of 32-bit words. 
* Minimum value is 16 
* Maximum value is 32,768 
The power-on reset value of this register is 
specified as the Largest Rx Data FIFO 
Depth (parameter 
OTG RX DFIFO DEPTH) during 
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coreConsultant configuration. 


If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 

OTG DFIFO- DYNAMIC = 1), you can write 
a new value in this field. You can write a new 
value in this field. Programmed values must 
not exceed the power-on value set in 
coreConsultant. 


6.19.4.2.11 GNPTXFSIZ 


Description: (Global Non-Periodic Transmit FIFO Size) 


БЕЕКЕКЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕН 
еј SSCP CS 


NPTXFDEP 


161940 


LG ENCU. ee eee 
See ee бз 1 1 ЕНЕН 
| 07 Йфәңой 50/0 (| 


NPTXFSTADDR 


16"432Е 


Field Name Type Reset Description 
Value 


NPTXFDEP [31:16] | RW 161940 | For Host Mode: 
Non-periodic TxFIFO Depth (NPTxFDep) 
For host mode, this field is always valid. This 
value is in terms of 32-bit words. 
«Minimum value is 16 
a Maximum value is 32,768 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint TxFIFO 0 Depth 
(INEPTxFODep) This value is in terms of 
32-bit words. 
«Minimum value is 16 
a Maximum value is 32,768 
Programmed values must not exceed the 
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v | | i. Ul - 


NPTXFSTADDR [15:0] | RW 16'h32e | For Host Mode: 
Non-periodic Transmit RAM Start Address 
(NPTxFStAddr) For host mode, this field is 
always valid. This field contains the memory 
start address for Non-periodic Transmit 
FIFO RAM. 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint FIFOO Transmit RAM Start 
Address (INEPTxFOStAddr) For Device 
mode, This field contains the memory start 
address for IN Endpoint Transmit FIFO# 
0..Тһе application can write a new value in 
this field. Programmed values must not 
exceed the power-on value 


6.19.4.2.12 GNPTXSTS 


Description: (Global Non-Periodic Transmit FIFO Status? 
0x002C Global NON-Periodic TX Status 


| Bi [st |30|29 | 20 | 27 | 26 | 25 | 24 | оз 22 | zt | 20 | 19 | t8 | 17 | 16 | 


- В МРТХОТОР NPTXQSPCAVAI 


wm Суг өе o 


NPTXFSPCAVAIL 


туре | _ O B üO 
| Reset | Configurable 


Field Name Type Reset Description 
Value 


эп [no [mo је 
—— СЕП [RO | | | Top of the Non-periodic Transmit Request 
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NPTXQSPCAVAIL 


NPTXFSPCAVAIL 


6.19.4.2.13 


Description: 


ІН 
i 


GSNPSID 


(Global Synopsys ID) 
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Queue (NPTxQTop) Entry in the 
Non-periodic Tx Request Queue that is 
currently being processed by the MAC. 

a Bits [30:27]: Channel/endpoint number 

„ Bits [26:25]: 

«27000: IN/OUT token 

- 2'b01: Zero-length transmit packet (device 
IN/host OUT) 

- 2510: PING/CSPLIT token 

- 2’b11: Channel halt command 

„ Bit [24]: Terminate (last entry for selected 
channel/endpoint) 

Non-periodic Transmit Request Queue 
Space Available (NPTxQSpcAvail) Indicates 
the amount of free space available in the 
Non-periodic Transmit Request Queue. This 
queue holds both IN and OUT requests in 
Host mode. Device mode has only IN 
requests. 

«810: Non-periodic Transmit Request 
Queue is full 

«871: 1 location available 

«872: 2 locations available 

4n: n locations available (0 < n x 8) 

» Others: Reserved 

Non-periodic TxFIFO Space Avail 
(NPTxFSpcAvail) Indicates the amount of 
free space available in the Non-periodic 
TxFIFO. Values are in terms of 32-bit words. 
a 16'h0: Non-periodic TxFIFO is full 

a 16'ћ1: 1 word available 

„ 16'h2: 2 words available 

a 16 hn: n words available (where 0 < п < 
32,768) 

«16118000: 32,768 words available 

a Others: Reserved 
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ож — [ So оне 
Per [s poo pz Гав 27 [2s 25 [2 5 [2 [т [з [лэ [тв [тт е 
C 


SYNOPSYSID 
Type 


32'h4F54 


SYNOPSYSID 


| пози es = ъ= SUN NNNM 
ина а 
єє ene) 


32'h4F54 


Field Name Type Reset Description 
Value 
шына [310] „шш Release number of the Usb otg core being 
used, currently OT2.91a. 


6.19.4.2.14 GHWCFG1 


Reset | 


Description: (Global Hardware Configuration 1) 
0x0044 Global Hardware Configuration 1(0000 0000) GHWCFG1 


[Reset] 7 о 
ШЕЛЛ КК te pe зз ааа ја 
ФМУ се... 


epdir 
| Reset. 


Field Name Type Reset Description 
Value 


ЕРЕЦ [130] This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 
* Bits [31:30]: Endpoint 15 direction 
* Bits [29:28]: Endpoint 14 direction .. 
* Bits [3:2]: Endpoint 1 direction 
* Bits[1:0]: Endpoint 0 direction (always 
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BIDIR) Direction 


• 2500: BIDIR (IN and OUT) endpoint 


• 2’b01: IN endpoint 
• 2’b10: OUT endpoint 


* 2'b11: Reserved 


6.19.4.2.15 GHWCFG2 


Description: (Global Hardware Configuration 2) 


Global Hardware Configuration 2(228ffc50) 
ee етет». 


Peri 
Multi 
i oSu 
TknQDepth PTxQDepth NPTxQDepth Proc NumHstChnl 
izi ppor 
Intrpt 


E NumHstChnl NumDevEps FSPhyType HSPhyType ШЫН Боз OtgArch OtgMode 


| Type | 


Field Name Type Reset Description 
Value 
AS еу 4 


ИШИ. [30:26] Device Mode IN Token Sequence Learning 
Queue Depth (TknQDepth) Range: 0-30 


PTxQDepth [25:24] 2910 Host Mode Periodic Request Queue Depth 
(PTxQDepth) 
»2’b00: 2 
»2'b01: 4 
»2'b10: 8 
»2'b11: 16 
NPTXQDEPTH [23:22] 2'b10 Non-periodic Request Queue Depth 
(NPTxQDepth) 
»2'b00: 2 
»2'b01: 4 
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210: 8 
a Others: Reserved 


[fea [n [me ја | 


MULTIPROCINTRPT | [20] 
DYNFIFOSIZING [19] 1 
PerioSupport [18] 1 


NumHstChnl [17:14] a" 
NUMDEVEPS [13:10] К 
FSPHYTYPE 5. 2'b00 


HSPHYTYPE 2'b01 
B 
V1.1 


"1 
"0 
"hf 
hf 

50 


Multi Processor Interrupt Enabled 
(MultiProcintrpt) 

a 1'b0: No 

a 1'b1: Yes 

Dynamic FIFO Sizing Enabled 
(DynFifoSizing) 

„ 1’b0: Мо 

a 1’b1: Yes 

Periodic OUT Channels Supported in Host 
Mode (PerioSupport) 

„ 100: No 

s 1’b1: Yes 

Number of Host Channels (NumHstChnl) 
Indicates the number of host channels 
supported by the core in Host mode. The 
range of this field is 0—15: 

0 specifies 1 channel, 

15 specifies 16 channels. 

Indicates the number of device endpoints 
supported by the core in Device mode in 
addition to control endpoint 0. The range of 
this field is 1—15. 

Full-Speed PHY Interface Type 
(FSPhyType) 

„ 2'b00: Full-speed interface not supported 
«2001: Dedicated full-speed interface 
„210: FS pins shared with UTMI- pins 
«2011: FS pins shared with ULPI pins 
High-Speed PHY Interface Type 
(HSPhyType) 

„ 2'b00: High-Speed interface not supported 
»2'b01: UTMI+ 

»2'b10: ULPI 

»2'b11: UTMI+ and ULPI 

Point-to-Point (SingPnt) 

a 1’b0: Multi-point application (hub and split 
support) 


a 1'b1: Single-point application (no hub and 
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OTGARCH [4:3] 2'b10 Architecture ы 
«27000: Slave-Only 
«2001: External DMA 
«2010: Internal ОМА 
„ Others: Reserved 


OTGMODE [2:0] 3’b000 Mode of Operation (OtgMode) 
a 36000: HNP- апа SRP-Capable OTG 
(Host and Device) 
= 36001: SRP-Capable OTG (Host and 
Device) 
«32010: Non-HNP and Non-SRP Capable 
OTG (Host and Device) 
„ 36011: SRP-Capable Device 
"32100: Non-OTG Device 
„ 36101: SRP-Capable Host 
"32110: Non-OTG Host 
» Others: Reserved 


6.19.4.2.16 GHWCFG3 


Description: (Global Hardware Configuration 3) 
Global Hardware Configuration 3(0e0e04e8) GHWCFG3 


joxooac  - 
| Bi (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | ој 18 | i7 | 16 | 


DfifoDepth 


І2СІ 
PKTSIZEWIDTH XFERSIZEWIDTH 


НИ 5 D DON 


Field Name Type Reset Description 
Value 
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DFIFODEPTH [31:16] Е 16'h0e0e 


OTG ENABLE LPM [15] 


OTG BC SUPPORT 
OTG ENABLE HSIC 


OTG ADP SUPPORT |[12] 


RSTTYPE 


OPTFEATURE 


SC9820A Device Specification 


DFIFO Depth (DfifoDepth minus 

ЕР LOC ONT) This value is in terms of 
32-bit words. 

s Minimum value is 32 

1» Maximum value is 32,768 

OTG ENABLE LPM 

LPM mode specified for Mode of 
Operation 

OTG BC SUPPORT This bit indicates the 
HS OTG controller support for Battery 
Charger. 

„0 - No Battery Charger Support 

„1 - Battery Charger support present. 
OTG ENABLE HSIC 

HSIC mode specified for Mode of 
Operation 

Value Range: 0-1 

11: HSIC-capable with shared UTMI PHY 
interface 

„0: Non-HSIC-capable 

OTG ADP SUPPORT 

This bit indicates whether ADP logic is 
present within or external to the HS OTG 
controller 

10 — No ADP logic present with HS ОТО 
controller 

a 1- ADP logic is present along with HS 
OTG controller. 

Reset Style for Clocked always Blocks in 
RTL (RstType) 

a 1'bO: Asynchronous reset is used in the 
core 

a 1'b1: Synchronous reset is used in the 
core 

Optional Features Removed (OptFeature) 
Indicates whether the User ID register, 
GPIO interface ports, and SOF toggle and 
counter ports were removed for gate count 
optimization by enabling Remove Optional 
Features? during coreConsultant 


configuration. 
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„ 10: No 
сој ј | рам со 
VNDCTLSUPT 1'bO Vendor Control Interface Support 
(VndctlSupt) 
«170: Vendor Control Interface is not 
available on the core. 
„ 1'b1: Vendor Control Interface is 
available. 
I2CINTSEL Тро І2С Selection (I2CIntSel) 
a 60: I2C Interface is not available on the 
core. 
«171: І2С Interface is available on the 
core. 
OTGEN [7] 1’b1 OTG Function Enabled (OtgEn) The 
application uses this bit to indicate the 
DWC_otg core’s OTG capabilities. 
«170: Not ОТС capable 
a 1b1: ОТО Capable 


PKTSIZEWIDTH [6:4] 3'b110 Width of Packet Size Counters 

(PktSizeWidth) 

«375000: 4 bits 

»3'b001: 5 bits 

„3010: 6 bits 

„3014: 7 bits 

„ 36100: 8 bits 

„3101: 9 bits 

„3110: 10 bits 

a Others: Reserved 


XFERSIZEWIDTH [3:0] 4’b1000 Width of Transfer Size Counters 
(XferSizeWidth) 
„40000: 11 bits 
14'b0001: 12 bits ... 
«4701000: 19 bits 
a Others: Reserved 


6.19.4.2.17 GHWCFG4 


Description: (Global Hardware Configuration 4) 
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AVA IDD 
LIDF GFL NUMCTLEPS 
LTR TR 


ENA 


Reserved NumDevPerioEps 


Field Name Type Reset Description 

Value 
SCATTER/GATHER [31] 1’b1 * 1'b0: Non Dynamic configuration 
PP sm * 1'b1: Dynamic configuration 


SCATTER/GATHER [30] 1'b1 “110: Non-Scatter/Gather DMA 
DMA configuration 
CONFIGURATION * 1'b1: Scatter/Gather DMA configuration 
INEPS [29:26] 4'hf * 0:1 IN Endpoint 
* 1:2 IN Endpoints 
15:16 IN Endpoints 
DEDFIFOMODE [25] 1'b1 Enable Dedicated Transmit FIFO for device 
IN Endpoints (DedFifoMode) 
«100: Dedicated Transmit FIFO Operation 
not enabled. 
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a 1'b1: Dedicated Transmit FIFO Operation 
ЕН ЕН | дентинот 
чот |4 |0 (“ Баш. 
• 101: Filter 
BVALIDFLTR [23] 1'bO * 1'bO: No filter 
mme qe [T Еда. 
AVALIDFLTR [22] 1'bO * 1'bO: No filter 
moe o [m рат. | 
VBUSVALIDFLTR [21] 1'bO * 1'bO: No filter 
dia [o EY meme „е. 
IDDGFLTR [20] 1’b0 * 1’b0: No filter 
“ "је RE NN SE 


NUMCTLEPS [19:16] 4'bO Number of Device Mode Control Endpoints 
in Addition to Endpoint 0 (NumCtlEps) 
Range: 0-15 


PHYDATAWIDTH [15:14] 2'b10 UTMI+ PHY/ULPI-to-Internal UTMI+ 
Wrapper Data Width (PhyDataWidth) When 
a ULPI PHY is used, an internal wrapper 
converts ULPI to UTMI+. 
«27000: 8 bits 
„201: 16 bits 
«2010: 8/16 bits, software selectable 
» Others: Reserved 
рр ја | 
AHBFREQ [5] 1’b1 Minimum AHB Frequency Less Than 60 
MHz (AhbF req) 
a 1’b0: No 
a 1’b1: Yes 
ENABLEPWROPT [4] 1'bO Enable Partial Power Down 
a 1'bO: Partial Power Down Not Enabled 
a 1'b1: Partial Power Down Enabled 
NUMDEVPERIOEPS | [3:0] 4'h1 Number of Device Mode Periodic IN 
Endpoints (NumDevPerioEps) 
Range: 0-15 


6.19.4.2.18 HPTXFSIZ 


Description: .CHost Periodic Transmit FIFO Size Register) 
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ве з эо |а Гое а Ге а а аз ае а Гао | Геи е] 


PTxFSize 


Type 


RW 
ЕНЕНЕНЕНЕНЕН БЕНЕИНГУЕНЕНЕНЕНЕНЕН 
ЖО ЕСЕ ШЕ ЕШ ЛЕ Л И УС ЕЕЕ И ЕИ ЫИ 


PTxFStAddr 


Type 


Field Name Type Reset Description 
Value 


PTxFSize [31:16] 16'b200 | Host Periodic TxFIFO Depth (PTxFSize) 

This value is in terms of 32-bit words. 

s Minimum value is 16 

» Maximum value is 32,768 The power-on 
reset value of this register is specified as the 
Largest Host Mode Periodic Tx Data FIFO 
Depth 

you can write a new value in this field. 
Programmed values must not exceed the 
power-on value . 

PTxFStAddr [15:0] 16'bC6E | Host Periodic TxFIFO Start Address 
(PTxFStAddr) The power-on reset value of 
this register is the sum of the Largest Rx 
Data FIFO Depth and Largest Non-periodic 
Tx Data FIFO Depth 
» OTG_RX_DFIFO_DEPTH + 
OTG_TX_HNPERIO_DFIFO_DEPTH 
you can write a new value in this 
field.Programmed values must not exceed 
the power-on value 


6.19.4.2.19 DPTXFSIZn 


Description: (Device IN Endpoint Transmit FIFO Size Register п) 
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еі 
ІМ Endpoint Tx FIFO Size п DPTXFSIZn 


тә эгэ ә Га Гә Га Га Гә Га Га Гаа е а е ес 


INEPnTxFDep 


16'h300 


INEPnTxFStAddr 


Field Name Type Reset Description 
Value 


INEPnTxFDep [31:16] | RW 16'h300 | IN Endpoint TxFIFO Depth (INEPnTxFDep) 
This value is in terms of 32-bit words. 
Minimum value is 16 Maximum value is 
32,768 The power-on reset value of this 
register is specified as the Largest IN 
Endpoint FIFO number Depth. 
you can write a new value in this field. 
Programmed values must not exceed the 
power-on value 


INEPNTXFSTADDR [15:0] 16'h300 | IN Endpoint FIFOn Transmit RAM Start 
Address (INEPnTxFStAddr) This field 
contains the memory start address for IN 
endpoint Transmit FIFOn (0 « n <= 15). The 
power-on reset value of this register is 
calculated according to the following 
formula: OTG. RX DFIFO DEPTH + SUM 
of OTG TX DINEP DFIFO DEPTH “х 
(where x = 0 to n — 1) If at POR the 
calculated value (C) exceeds 65535, then 
the Reset value becomes Reset Value(A) = 
(C - 65536). Example: If start address of IN 
endpoint FIFO 1 is 
OTG RX DFIFO DEPTH + 
OTG TX DINEP DFIFO DEPTH 0 and 
start address of IN endpoint FIFO 2 is 
OTG RX DFIFO DEPTH + 
OTG TX DINEP DFIFO DEPTH 0+ 
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OTG TX DINEP DFIFO DEPTH 1. 
If you have calculated or programmed a new 
value for RxFIFO depth or TX FIFO depths, 


you can program their values according to 
the above formula. Programmed values 
must.not exceed the power-on value. 


6.19.4.2.20 HCFG 


Description: (Host Configuration Register) 


Host Configuration Register 
BEN Е ВЕСЕ ЕЕ ВЕ ЕЕ Е Е ЕЕ ЕЕ ЕС 


PerS Des 
Reserved ched FrListEn cDM Reserved 
A 
нн 7] 
— 7 ^ ME - nidi 


| Type | 


Field Name Type Reset Description 
Value 


МОЗЕЛ ре Mode Change Ready Timer Enable 
(ModeChTimEn) This bit is used to enable 
or disable the host core to wait for 200 PHY 
clock cycles at the end of Resume to 
change the opmode signal to the PHY to 00 
after Suspend or LPM. 

a 1'bO: The Host core waits for either 200 
PHY clock cycles or a linestate of SEO at the 
end of resume to change the opmode from 
2010 to 2’b00. 

a 1'b1: The Host core waits only for a 
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linestate of SEO at the end of resume to 
а 00-11 the opmode from 201010 2000. 


А | I 
FrListEn [25:24] 2'b00 


l | 


Ка ae 


Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Frame List Entries (FrListEn). The value in 
the register specifies the number of entries 
in the Frame list. This field is valid only in 
Scatter/Gather DMA mode. “ 2’b00: 8 
Entries * 2’b01:16 Entries • 2010: 32 Entries 
* 2’b11: 64 Entries In modes other than 
Scatter/Gather DMA mode, these bits are 
reserved. 


Enable Scatter/gather DMA in Host mode 
(DescDMA), the application can set this bit 
during initialization to enable the 
Scatter/Gather DMA operation. NOTE: This 
bit must be modified only once after a reset. 
The following combinations are available for 
programming: 


„ GAHBCFG.DMAEn=0, 
HCFG.DescDMA=0 => Slave mode 


„ GAHBCFG.DMAEn=0, 
HCFG.DescDMA-1 => Invalid 


„ GAHBCFG.DMAEn-1, 
HCFG.DescDMA=0 => Buffered DMA mode 


» GAHBCFG.DMAEn=1, 

HCFG.DescDMA=1 => Scatter/Gather DMA 
mode In non Scatter/Gather DMA mode, 
this bit is reserved. 


_ ею |0 іва оо 
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oe Шы Resume Validation Period (ResValid) This 
field is effective only when 
HCFG.Ena32KHzS is set. It controls the 
resume period when the core resumes from 
suspend. The core counts the ResValid 
number of clock cycles to detect a valid 
resume when this is set. 


Engaahtza Enable 32-KHz Suspend Mode 
(Ena32KHzS) This bit can only be set if the 
USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 
When the USB 1.1 Full-Speed Serial 
Transceiver Interface is chosen and this bit 
is set, the core expects the 48-MHz PHY 
clock to be switched to 32 KHz during a 
suspend. 


___ e | | | ааа 27 


азалы; [2] КЫ FS- апа LS-Only Support (FSLSSupp) The 
application uses this bit to control the core's 
enumeration speed. Using this bit, the 
application can make the core enumerate 
а5 а FS host, even if the connected device 
supports HS traffic. Do not make changes to 
this field after initial programming. • 1'60: 
HS/FS/LS, based on the maximum speed 
supported by the connected device « 1'b1: 
FS/LS-only, even if the connected device 
can support HS 

Б «ә 5 FS/LS PHY Clock Select (FSLSPclkSel) 
When the core is in FS Host mode 
»2’b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
«2001: Internal PHY clock is running at 
48MHZ (For 1.1 FS transceiver Interface) 
» Others: Reserved When the core is in LS 
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Host mode 


«27000: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 


«2010: Internal PHY clock is running at 6 


MHZ and the external clock is running at 

48MHZ. When you select a 6 MHz clock 

during LS Mode, you must do a soft reset 
(for 1.1 FS transceiver Interface) 


„ Others: Reserved Notes: 


s When Core in FS mode, the internal and 
external clocks have the same frequency. 


» When Core in LS mode, - If FSLSPclkSel = 
2'b00: Internal and external clocks have the 
same frequency - If FSLSPcIkSel = 2'b10: 
Internal clock is divided by eight version of 
external 48 MHz clock (utmifs clk). 


6.19.4.2.21 HFIR 


Description: (Host Frame Interval Register) 


кош | host Frame interval Register(oo00_ea60) — [ — м] 
pelele la elele ele alele ee] 


Reserved RRId 
Ctrl 


| Type | 


Frint 


Type 


Field Name Type Reset Description 
Value 
eae тю јо |у 000000002 
НАНЫ Пё |н, то Reload Control (HFIRRIdCtrl) This bit allows 
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dynamic reloading of the HFIR register 
during runtime. «1700: The HFIR cannot be 
reloaded dynamically *1'b1: the HFIR can 
be dynamically reloaded during runtime. 
This bit needs to be programmed during 
initial.configuration and its value must not be 
changed during runtime. 

PersenedEna [26] Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


|. qaje | — И 


ЕП [15:0] | НА 16 јадро Frame Interval (Frint) The value that the 
application programs to this field specifies 
the interval between two consecutive SOFs 
(FS) or micro-SOFs (HS) or Keep-Alive 
tokens (LS). This field contains the number 
of PHY clocks that constitute the required 
frame interval. The default value set in this 
field for a FS operation when the PHY clock 
frequency is 60 MHz. The application can 
write a value to this register only after the 
Port Enable bit of the Host Port Control and 
Status register (HPRT.PrtEnaPort) has been 
set. If no value is programmed, the core 
calculates the value based on the PHY clock 
specified in the FS/LS PHY Clock Select 
field of the Host Configuration register 
(HCFG.FSLSPclkSel). Do not change the 
value of this field after the initial 
configuration. 

a 125 us * (PHY clock frequency for HS) 
41 ms * (PHY clock frequency for FS/LS) 
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6.19.4.2.22 HFNUM 


Description: (Host Frame Number/Frame Time Remaining Register) 
Host Frame Number/Frame Time Remainng 


0x0408 . HFNUM 
Register(0003 ffff) 


| Bi | зт | зо | 20 | 28 | 27 | 26 | 25 | 24 | оз | 22 21 | 20 | 19 | 18 | 17 | 6 | 


FrRem 
Type 


[Reset | o | o | o | o | еј еј еј o4% [в {оо [о [ооо 
r ЕЛЕИЛЕСЛЕЗЕЛЕЛЕН ЕО ЗВ ЗВ ПОЗ ВЕ ees 


Field Name Type Reset Description 
Value 


ІШ. 91:16) Frame Time Remaining (FrRem) Indicates 
the amount of time remaining in the current 
microframe (HS) or frame (FS/LS), in terms 
of PHY clocks. This field decrements on 
each PHY clock. When it reaches zero, this 
field is reloaded with the value in the Frame 
Interval register and a new SOF is 
transmitted on the USB. 

Frum [a ТОРЗРЕР | Erame Number (FrNum) This field 
increments when a new SOF is transmitted 
on the USB, and is reset to 0 when it 
reaches 16'h3FFF. 


6.19.4.2.23 HPTXSTS 


Description: (Host Periodic Transmit FIFO/Queue Status Register) 
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Host Periodic Transmit FIFO/Queue Status 
Register(0008 0200) 


| Bi | зт | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


0x0410 


PTxQTop 


Type 


HPTXSTS 


PTxQSpcAvail 


[Rest | o | o |» | u ооо | ој „ој „| o MEME c |» |o 


ШОН ЕКС ЕСЕН ПС ЕВ А САКЕ ЕЕС ЕИ 


PTxFSpcAvail 


еј o [o o [oo o Eg | | | | oy | :ј | 


Field Name Type Reset Description 
Value 


PTxQTop [81:24] 16'h8 


PTxQSpcAvail [23:16] | 
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Top of the Periodic Transmit Request 
Queue (PTxQTop) This indicates the entry 
in the Periodic Tx Request Queue that is 
currently being processes by the MAC. This 
register is used for debugging. 


a Bit [31]: Odd/Even (micro)frame - 170: 
send in even (micro)frame - 1'b1: send in 
odd (micro)frame 


a Bits [30:27]: Channel/endpoint number 
«Bits [26:25]: Type 

- 2’b00: IN/OUT 

- 2101: Zero-length packet 

- 2’b10: CSPLIT 

- 2111: Disable channel command 


a Bit [24]: Terminate (last entry for the 
selected channel/endpoint) 


Periodic Transmit Request Queue Space 
Available (PTxQSpcAvail) Indicates the 
number of free locations available to be 
written in the Periodic Transmit Request 
Queue. This queue holds both IN and OUT 
requests. 


«810: Periodic Transmit Request Queue is 
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full 

„8' 1: 1 location available 

«912: 2 locations available 

4n: n locations available (0 x n < 16) 
» Others: Reserved 


Шалы 1559] 19106 Periodic Transmit Data FIFO Space 
Available (PTxFSpcAvail) Indicates the 
number of free locations available to be 
written to in the Periodic TxFIFO. Values are 
in terms of 32-bit words 
a 16'0: Periodic TxFIFO is full 
a 16'h1: 1 word available 
» 16'h2: 2 words available 
a 16'hn: n words available (where 0 < ns 
32,768) 

„ 16'h8000: 32,768 words available 
„ Others: Reserved 


6.19.4.2.24 HAINT 


Description: (Host All Channels Interrupt Register) 
0x0414 Host All Channels Interrupt Register(0000_0000) HAINT 


| Bi [зт | 30 | 20 | 26 | 27 | 26 | 25 | 20 | 22 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


Reserved 


Type 


г ОЕ 
[Reset | o | o | ojojo] еј еј ој ој oo | oo | oo | ој о [о [о | 
| B | 15 | 14 | 13 | 2 | ri | 0 | 9 | 8 | v | e | s | 4j 3 j| [110 | 

ы о мм | 


НАІМТ 


Туре 


Field Мате Туре Reset Description 
Value 
ВО јо НИИ 
FAINT [5:9] LEN tone Channel Interrupts (HAINT) One bit per 
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channel: Bit 0 for Channel 0, bit 15 for 
Channel 15 


6.19.4.2.25 HAINTMSK 


Description: (Host All Channels Interrupt Mask Register) 


Host All Channels Interrupt Mask Register(0000_0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
мате | 


00-2... 
ЕЛЕНЕЖЕЖЕЖЕЗЕТСИЕНЕНЕИЕНЕМЕНЕНЕЖЕН 
i | 15 |та |з | 2 | n | to | 9 | 8 | v | e | s | à {з 2 1) 0 


HAINTMsk 


Reserved 


Type 


Field Name Type Reset Description 
[о 


аа — 0) а ne Channel Interrupt Mask (HAINTMsk) One 
bit per channel: Bit O for channel 0, bit 15 for 
channel 15 


6.19.4.2.26 HFLBADDR 


Description: (Host All Channels Interrupt Mask Register) 


Host Frame List Base Address Register(0000_0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ае — a жәме”: | 


SADDROFFRLIST 


Type 


SADDROFFRLIST 


| Bi | 15 |14| t3 | rz | fo} 9 | 8 | v | e j| s | 4j 32 1) ој 
[Name jf) и | 


| 


Field Name Type Reset Description 
Value 
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SADDROFFRLIST | АМ/ 


The starting address of the Frame list. This 


register is used only for Isochronous and 
Interrupt Channels. 


6.19.4.2.27 HPRT 


Description: (Host Port Control and Status Register) 
0x0440 Host Frame List Base Address Register(0000 0000) 


Res 
PrtR 
PrtTstCtl PrtLnSts erve 
st 
d 
Type 

R_W 
_SC 


Field Name Type Reset | Description 
Value 


Фани Port Speed (PrtSpd) Indicates the speed 
of the device attached to this port. 
a 2'b00: High speed 
„201: Full speed 
„210: Low speed 
12'b11: Reserved 


РАТА Ноа ЈА Eho Port Test Control (PrtTstCtl) The 
application writes a nonzero value to this 
field to put the port into a Test mode, and 
the corresponding pattern is signaled on 
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the port. 
= 4’b0000: Test mode disabled 
«4700001: Test_J mode 
«4700010: Test K mode 
14'b0011: Test SEO NAK mode 
«4700100: Test Packet mode 
«4700101: Test Force Enable 
„ Others: Reserved 

x He] RN Port Power (PrtPwr) The application uses 
this field to control power to this port (write 
1'b1 to set to 1'b1 and write 1'bO to set to 
1'b0), and the core can clear this bit on an 
over current condition. 
" 1'bO: Power off 
„ 1'b1: Power on 


Шы ud Port Line Status (PrtLnSts) Indicates the 
current logic level USB data lines 
a Bit [10]: Logic level of D+ 
a Bit [11]: Logic level of D- 


pe Port Reset (PrtRst) When the application 
sets this bit, a reset sequence is started 
on this port. The application must time the 
reset period and clear this bit after the 
reset sequence is complete. 
a 1'bO: Port not in reset 
„ 1'b1: Port in reset 
To start a reset on the port, the application 
must leave this bit set for at least the 
minimum duration mentioned below, as 
specified in the USB 2.0 specification, 
Section 7.1.7.5. The application can leave 
it set for another 10 ms in addition to the 
required minimum duration, before 
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clearing the bit, even though there is no 
maximum limit set by the USB standard. 


a High speed: 50 ms 
a Full speed/Low speed: 10 ms 


Port Suspend (PrtSusp) The application 
sets this bit to put this port in Suspend 
mode. The core only stops sending SOFs 
when this is set. To stop the PHY clock, 
the application must set the Port Clock 
Stop bit, which asserts the suspend input 
pin of the PHY. The read value of this bit 
reflects the current suspend status of the 
port. This bit is cleared by the core after a 
remote wakeup signal is detected or the 
application sets the Port Reset bit or Port 
Resume bit in this register or the 
Resume/Remote Wakeup Detected 
Interrupt bit or Disconnect Detected 
Interrupt bit in the Core Interrupt register 
(GINTSTS.WkUpInt or 
GINTSTS.Disconnlnt, respectively). 


«1700: Port not in Suspend mode 
a 1'b1: Port in Suspend mode 


Port Resume (PrtRes) The application 
sets this bit to drive resume signaling on 
the port. The core continues to drive the 
resume signal until the application clears 
this bit. If the core detects a USB remote 
wakeup sequence, as indicated by the 
Port Resume/Remote Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.WkUpInt), the core starts 
driving resume signaling without 
application intervention and clears this bit 
when it detects a disconnect condition. 
The read value of this bit indicates 
whether the core is currently driving 
resume signaling. 


"10: No resume driven 
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a 1'b1: Resume driven 


When LPM is enabled and the core is in 
the L1 (Sleep) state, setting this bit results 
in the following behavior: The core 
continues to drive the resume signal until 
a pre-determined time specified in the 
GLPMCFG.HIRD Thres[3:0] field. If the 
core detects a USB remote wakeup 
sequence, as indicated by the Port L1 
Resume/Remote L1 Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.L1WkUpint), the core starts 
driving resume signaling without 
application intervention and clears this bit 
at the end of the resume. The read value 
of this bit indicates whether the core is 
currently driving resume signaling. 


a 1'b0: No resume driven 


"101: Resume driven 


PrtOvrCurrChng 


Port Overcurrent Change 
(PrtOvrCurrChng) The core sets this bit 
when the status of the Port Overcurrent 
Active bit (bit 4) in this register changes. 
PrtOvrCurrAct Port Overcurrent Active (PrtOvrCurrAct) 
Indicates the overcurrent condition of the 
port. 
«170: No overcurrent condition 
a 1'b1: Overcurrent condition 
PrtEnChng 55. Port Enable/Disable Change (PrtEnChng) 
The core sets this bit when the status of 
the Port Enable bit [2] of this register 
changes. 


PrtEna [2] R_SS_SC_WC Port Enable (PrtEna) A port is enabled 
only by the core after a reset sequence, 
and is disabled by an overcurrent 
condition, a disconnect condition, or by 
the application clearing this bit. The 
application cannot set this bit by a register 
write. It can only clear it to disable the 
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port. This bit does not trigger any interrupt 
to the application. 

a 1’b0: Port disabled 

a 1'b1: Port enabled 


PrtConnDet R SS WC Port Connect Detected (PrtConnDet) The 
core sets this bit when a device 
connection is detected to trigger an 
interrupt to the application using the Host 
Port Interrupt bit of the Core Interrupt 
register (GINTSTS.PrtInt). The 
application must write a 1 to this bit to 
clear the interrupt. 

PrtConnSts 1'bO Port Connect Status (PrtConnSts) 

„0: No device is attached to the port. 
a 1: A device is attached to the port. 


6.19.4.2.28 HCCHARn 


Description: (Host Channel-n Characteristics Register) 
0x0500 + n*20 Host Channel-n Characteristics Register(0000_0000) HCCHARn 


| Bi | 3t 30 | 29 | 26 | 27 | 26 | zs | 24 | 23 | 22 | zt | 20 | ој 18 | 17 | 16 | 


LSp 
Rese 
DevAddr MC/EC EPType dDe 
rved 
V 


Field Name Type Reset | Description 
Value 


[31] PLNS 50 ТЫ? Channel Enable (ChEna) When 
Scatter/Gather mode is enabled 
«170: Indicates that the descriptor 
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structure is not yet ready. 


" 1'61: Indicates that the descriptor 
structure and data buffer with data is 
setup and this channel can access the 
descriptor. When Scatter/Gather mode is 
disabled This field is set by the application 
and cleared by the OTG host. 


a 1'bO: Channel disabled 


"101: Channel enabled 


[80] RWS S0 МЫН Channel Disable (ChDis) The application 


sets this bit to stop transmitting/receiving 
data on achannel, even before the 
transfer for that channel is complete. The 
application must wait for the Channel 
Disabled interrupt before treating the 
channel as disabled. 


Odd Frame (OddFrm) This field is set 
(reset) by the application to indicate that 
the OTG host must perform a transfer in 
an odd (micro)frame. This field is 
applicable for only periodic (isochronous 
and interrupt) transactions. 


„ 1'bO: Even (micro)frame 
„ 1'b1: Odd (micro)frame 


This field is not applicable for 
Scatter/Gather DMA mode and need not 
be programmed by the application and is 
ignored by the core. 


A dnd eee) | қой Device Address (DevAddr) This field 


selects the specific device serving as the 
data source or sink. 
[21:20] | R W 


Multi Count (MC) / Error Count (EC) 
When the Split Enable bit of the Host 
Channel-n Split Control register 
(HCSPLTn.SpltEna) is reset (1'bO), this 
field indicates to the host the number of 


transactions that must be executed per 


microframe for this periodic endpoint. For 
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non periodic transfers, this field is used 
only in DMA mode, and specifies the 
number packets to be fetched for this 
channel before the internal DMA engine 
changes arbitration. 


„2000: Reserved This field yields 
undefined results. 


«25601: 1 transaction 


„210: 2 transactions to be issued for this 
endpoint per microframe 


12'b11: З transactions to be issued for this 
endpoint per microframe When 
HCSPLTn.SpltEna is set (1'b1), this field 
indicates the number of immediate retries 
to be performed for a periodic split 
transactions on transaction errors. This 
field must be set to at least 2’b01. 


Endpoint Type (EPType) Indicates the 
transfer type selected. 


a 2'b00: Control 
12'b01: Isochronous 
»2'b10: Bulk 
«2911: Interrupt 


Low-Speed Device (LSpdDev) This field 
is set by the application to indicate that 
this channel is communicating to a 
low-speed device. The application must 
program this bit when a low speed device 
is connected to the host through an FS 
HUB. The HS OTG Host core uses this 
field to drive the ХСУВ SELECT signal to 
2'b11 while communicating to the LS 
Device through the FS hub. 


Note: In a peer to peer setup, the HS 
OTG Host core ignores this bit even if it is 
set by the application software. 
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KHAI Мај. DEN TbO | Endpoint Direction (EPDir) Indicates 
whether the transaction is IN or OUT. 
a 1750: OUT «1 b1: IN 


БЕРШІ шее. ыш Endpoint Number (ЕРМит) Indicates the 
endpoint number on the device serving as 
the data source or sink. 

MIPS Ноа Нон ЧО > | Maximum Packet Size (MPS) Indicates 
the maximum packet size of the 
associated endpoint. 


6.19.4.2.29 HCSPLTn 


Description: (Host Channel-n Split Control Register) 


0х0504+п*20 Host Frame List Base Address Register(0000 0000) 
ECC EES EC IER ЕЕ ВЕ ЕИ ЕЕ С ЕЕ 


Зри 
Reserved 
pSplt 


Se [m ЕЛ 


Field Name Type Reset Description 
Value 


apena P Th Split Enable (SpltEna) The application sets 
this field to indicate that this channel is 
enabled to perform split transactions. 


мд У (ДО "ERN 


ООВ [16] Ни т Do Complete Split (CompSplt) The 
application sets this field to request the OTG 
host to perform a complete split transaction. 

шкөн „ре. 298 Transaction Position (XactPos) This field is 
used to determine whether to send all, first, 
middle, or last payloads with each OUT 
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transaction. 2'b11: All. This is the entire data 
payload is of this transaction (which is less 
than or equal to 188 bytes). 

1 2'b10: Begin. This is the first data payload 
of this transaction (which is larger than 188 
bytes). 

s 2'b00: Mid. This is the middle payload of 
this transaction (which is larger than 188 
bytes). 

»2'b01: End. This is the last payload of this 
transaction (which is larger than 188 bytes). 


pueda [Л] Hub Address (HubAddr) This field holds the 
device address of the transaction 
translator's hub. 

Рила - ne Port Address (PrtAddr) This field is the port 
number of the recipient transaction 
translator. 


6.19.4.2.30 HCINTn 


Description: (Host Channel-n Interrupt Register) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


T STA ChHI 
Reserved = 
Е LL 


Type RS | АЅ | 5 RS [RS | 5 
$м | $м | 5 м м | эм sw 
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Field Name Type Reset Description 
Value 


DESC LST ROLLIN [5] Ве МО Descriptor rollover interrupt 
(DESC LST ROLLIntr) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when the 
corresponding channel's descriptor list rolls 
over. For non Scatter/Gather DMA mode, 
this bit is reserved. 


AUSCMAGACERR 12) сазды Excessive Transaction Error 
(XCS_XACT_ERR) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when 3 
consecutive transaction errors occurred on 
the USB bus. XCS XACT ERR will not be 
generated for Isochronous channels. For 


non Scatter/Gather DMA mode, this bit is 
reserved. 


uos Ne | The BNA (Buffer Not Available) Interrupt 


(ВМА пи) This bit is valid only when 
Scatter/Gather DMA mode is enabled. The 
core generates this interrupt when the 
descriptor accessed is not ready for the 
Core to process. BNA will not be generated 
for Isochronous channels. For non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Data Toggle Error (DataTglErr) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Ет Омо Frame Overrun (FrmOvrun) In 


Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core 


ВОЕН Babble Error (BblErr) In Scatter/Gather 


DMA mode, the interrupt due to this bit is 
masked in the core. 
XactErr 


Spreadtrum Communications, Inc., Confidential and Proprietary 515 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GR SPREADTRUM 


AHBErr 


ChHitd 


SC9820A Device Specification 


the following errors occurred on the USB. 
1 СВС check failure 

a Timeout 

a Bit stuff error 


„ False EOP In Scatter/Gather DMA mode, 
the interrupt due to this bit is not set. 


NYET Response Received Interrupt 
(NYET) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
core. 


ACK Response Received/Transmitted 
Interrupt (ACK) In Scatter/Gather DMA 
mode, the interrupt due to this bit is masked 
in the core. 


NAK Response Received Interrupt (NAK) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


STALL Response Received Interrupt 
(STALL) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
core. 


AHB Error (AHBErr) This is generated only 
in DMA mode when there is an AHB error 
during AHB read/write. The application can 
read the corresponding channel’s DMA 
address register to get the error address. 


Channel Halted (ChHItd) In non 
Scatter/Gather DMA mode, it indicates the 
transfer completed abnormally either 
because of any USB transaction error or in 
response to disable request by the 
application or because of a completed 
transfer. In Scatter/Gather DMA mode, this 
indicates that transfer completed due to any 
of the following 


„ EOL being set in descriptor 


a AHB error 
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„ Excessive transaction errors 

«ln response to disable request by the 
application 

» Babble 

a Stall 


Меир ues ив Transfer Completed (XferCompl) For 
Scatter/Gather DMA mode, it indicates that 
current descriptor processing got completed 
with IOC bit set in its descriptor. In non 
Scatter/Gather DMA mode, it indicates that 
Transfer completed normally without any 
errors. 


6.19.4.2.31 HCINTMSKn 


Description: (Host Channel-n Interrupt Mask Register) 


Lm [s pps [28 [2r s [25 [2 [o [12 | n [as] e [e | v v | 


Reserved 


Type 


| Xfer 
BbIE | Xact ChHI 
= Ovru Nyet Stall 
Reserved Intr rrMs ErrM ЕМ | tdMs 
р!М5 
Msk 


же [e e [е [ж [ж [ж [ж [ж [ж [ж [ж [ж] 


Field Мате Туре Reset | Description 
Value 


— Бы а | [ia] Descriptor rollover interrupt Mask register 
(DESC LST ROLLIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
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mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved. 


РИК BNA (Buffer Not Available) Interrupt mask 
register (BNAIntrMsk) This bit is valid 
only when Scatter/Gather DMA mode is 
enabled. In non Scatter/Gather DMA 
mode, this bit is reserved 


Date TglE MS Data Toggle Error Mask (DataTglErrMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode. 


Frame Overrun Mask (FrmOvrunMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode. 


Babble Error Mask (BblErrMsk) This bit is 
not applicable in Scatter/Gather DMA 
mode. 


ЖӘЛЕНМЕК [7 ROW Transaction Error Mask (XactErrMsk) 
This bit is not applicable in 
Scatter/Gather DMA mode 

NyetMsk REN NYET Response Received Interrupt 
Mask (NyetMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 

ACKMER [5] idi ACK Response Received/Transmitted 
Interrupt Mask (AckMsk) This bit is not 
applicable in Scatter/Gather DMA mode. 

НАЧИ RW NAK Response Received Interrupt Mask 
(NakMsk) This bit is not applicable in 
Scatter/Gather DMA mode. 

PS 22 STALL Response Received Interrupt 
Mask (StallMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


AHBErrMsk AHB Error Mask (AHBErrMsk) Note: This 


bit is only accessible when 
OTG ARCHITECTURE -2 
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6.19.4.2.32 HCTSIZn 


Description: (Host Channel-n Transfer Size Register) 


| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
DoP 


PktCnt XferSize 


| ва | 15 | та [13 [12 [м ЖЕЕ 8| 7|6|5]| 4 | з |2 | 1 И 
| Name | XferSize 


Field Name Type Reset Description 
Value 


Dong [Ba Do Ping (DoPng) This bit is used only for 
OUT transfers. Setting this field to 1 directs 
the host to do PING protocol. Note: Do not 
set this bit for IN transfers. If this bit is set for 
IN transfers it disables the channel. 


E Gin чү, Apup PID (Pid) The application programs this field 
with the type of PID to use for the initial 
transaction. The host maintains this field for 
the rest of the transfer. 

«27000: DATAO 

„201: DATA2 

„2010: DATA1 

«27011: MDATA (non-control)/SETUP 
(control) 


РАСНИ E RW 1014 | Packet Count (PktCnt) This field is 
programmed by the application with the 
expected number of packets to be 
transmitted (OUT) or received (IN). The host 
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decrements this count on every successful 
transmission or reception of an OUT/IN 
packet. Once this count reaches zero, the 
application is interrupted to indicate normal 
completion.The width of this counter is 
specified as Width of Packet Counters 
during coreConsultant configuration 
(parameter 

OTG PACKET COUNT WIDTH). 


моја мо [15:0] = 19 Transfer Size (XferSize) For an OUT, this 
field is the number of data bytes the host 
sends during the transfer. For an IN, this 
field is the buffer size that the application 
has Reserved for the transfer. The 
application is expected to program this field 
as an integer multiple of the maximum 
packet size for IN transactions (periodic and 
non-periodic).The width of this counter is 
specified as Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG TRANS. COUNT WIDTH). 


6.19.4.2.33 HCDMAn 


Description: (Host Channel-n DMA Address Register) 
| Bit | 31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
ја 
Туре 


у озу „ә о. 
реј о [ооа орао ооо ооо о [о [о | 
| Bi | 15 | 14 | 12 | t2 тоо | 8 | v | e | s | à j 3 | 2 | 0 
| Name | DMAAdar 


Field Name Type Reset Description 
Value 
iini. ET мр | DMA Address (ОМААааг) This field holds 
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the start address in the external memory 
from which the data for the endpoint must 


be fetched or to which it must be stored. 
This register is incremented on every AHB 
transaction. 


6.19.4.2.34 HCDMABn 


Description: (Host Channel-n DMA Buffer Address Register) 


Lm [э 32 [28 [o 25 [2 [аа 22 [22 | [ еее [е 


DMABAdar 
Type 


ВАРЕН, СЛЕ ЗЕН 
LTIENENEGESTOENERENESENENEXETEZESNKESN 
қылын ee а-ы 


DMABAdar 
Type 


Field Name Type Reset Description 
Value 


АВЕ ЗІП! Holds the current buffer address. This 
register is updated as and when the data 
transfer for the corresponding end point is in 
progress. This register is present only in 
Scatter/Gather DMA mode. Otherwise this 
field is reserved. 


6.19.4.2.35 DCFG 


Description: (Device Configure? 
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Device Configuration Register(0000_0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MEN ResValid PerSchintvl EN EPMisCnt 
NZSt 
Reserved PerFrint DevAddr DevSpd 
utNa 


| Type | 


Field Name Type Reset Description 
Value 


* | 


PerSchintvl [25:24] ТЕ 
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Resume Validation Period (ResValid) This 
field controls the period when the core 
resumes from a suspend. When this bit is 
set, the core counts for the ResValid number 
of clock cycles to detect a valid resume. 
This field is effective only when 
DCFG.Ena32KHzSusp is set. 

Periodic Scheduling Interval (PerSchintvl) 
PerSchlntvl must be programmed only for 
Scatter/Gather DMA mode. Description: 
This field specifies the amount of time the 
Internal DMA engine must allocate for 
fetching periodic IN endpoint data. Based on 
the number of periodic endpoints, this value 
must be specified as 25,50 or 75% of 
(micro)frame. 

«When any periodic endpoints are active, 
the internal DMA engine allocates the 
specified amount of time in fetching periodic 
IN endpoint data. 

a When no periodic endpoints are active, 
then the internal DMA engine services 
non-periodic endpoints, ignoring this field. 
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„ After the specified time within a 
(micro)frame, the DMA switches to fetching 
for non-periodic endpoints. 

„ 2'b00: 25% of (micro)frame. 

»2'b01: 50% of (micro)frame. 

„2010: 75% of (micro)frame. 

»2'b11: Reserved. 


DescDMA [23] 2 Enable Scatter/Gather DMA in Device mode 
(DescDMA). When the Scatter/Gather DMA 
option selected during configuration of the 
RTL, the application can set this bit during 
initialization to enable the Scatter/Gather 
DMA operation. NOTE: This bit must be 
modified only once after a reset. The 
following combinations are available for 
programming: 

» GAHBCFG.DMAEn=0,DCFG.DescDMA=0 
=> Slave mode 

s GAHBCFG.DMAEn=0,DCFG.DescDMA=1 
=> Invalid 

» GAHBCFG.DMAEn=1,DCFG.DescDMA=0 
=> Buffered DMA mode 

s GAHBCFG.DMAEn=1,DCFG.DescDMA=1 
=> Scatter/Gather DMA mode 


EPMisCnt [22:18] | R W 5'h8 IN Endpoint Mismatch Count (EPMisCnt) 
This field is valid only in shared FIFO 
operation. The application programs this 
filed with a count that determines when the 
core generates an Endpoint Mismatch 
interrupt (GINTSTS.EPMis). The core loads 
this value into an internal counter and 
decrements it. The counter is reloaded 
whenever there is a match or when the 
counter expires. The width of this counter 
depends on the depth of the Token Queue. 


шю |o Гавеа 


EnDevOutNak [13] RW 1'bO Enable Device OUT NAK (EnDevOutNak) 
This bit enables setting NAK for Bulk OUT 
endpoints after the transfer is completed 
when the core is operating in Device 
Descriptor DMA mode. 
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PerFrint [12:11] 1'bO 


DevAddr [10:4] 7’hO 


i | 


NZStsOUTHShk 
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a 1'bO: The core does not set МАК after Bulk 
OUT transfer complete 

a 1'b1: The core sets МАК after Bulk OUT 
transfer complete This bit is valid only when 
OTG_EN_DESC_DMA == 1’b1 

Periodic Frame Interval (PerFrint) Indicates 
the time within a (micro)frame at which the 
application must be notified using the End 
Of Periodic Frame Interrupt. This can be 
used to determine if all the isochronous 
traffic for that (micro)frame is complete. 
«27000: 80% of the (micro)frame interval 

„ 2'b01: 85% 

„ 2'b10: 90% 

»2'b11: 95% 

Device Address (DevAddr) The application 
must program this field after every 
SetAddress control command. 

Enable 32-KHz Suspend Mode 
(Ena32KHzS) When the USB 1.1 
Full-Speed Serial Transceiver Interface is 
chosen and this bit is set, the core expects 
the 48-MHz PHY clock to be switched to 32 
KHz during a suspend. This bit can only be 
set if USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 
Non-Zero-Length Status OUT Handshake 
(NZStsOUTHShk) The application can use 
this field to select the handshake the core 
sends on receiving a nonzero-length data 
packet during the OUT transaction of a 
control transfer's Status stage. 

„ 1'b1: Send a STALL handshake on а 
nonzero-length status OUT transaction and 
do not send the received OUT packet to the 
application. 

a 1’b0: Send the received OUT packet to the 
application (zero-length or nonzero-length) 
and send a handshake based on the NAK 
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and STALL bits for the етери іп the 
ПЕНЕН ЕНЕ ИЕН 
Device Speed (DevSpd) Indicates the speed 
at which the application requires the core to 
enumerate, or the maximum speed the 
application can support. However, the actual 


bus speed is determined only after the chirp 
sequence is completed, and is based on the 


speed of the USB host to which the core is 


connected. 

a 2'b00: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

„201: Full speed (USB 2.0 PHY clock is 30 
MHz or 60 MHz) 

»2'b10: Low speed (USB 1.1 FS transceiver 
clock is 48 MHz) 

»2'b11: Full speed (USB 1.1 FS transceiver 
clock is 48 MHz) 


6.19.4.2.36 DCTL 


Description: (Device Control) 


EMESEIEIESEZEREIERESEIEREREIEREAES 


ontO 
Reserved 


| Туре | 


INN 
OUT | PINN TSTCT 
AKS 


туре ее Шефе 


[FieldName [Bt [Type [Reset [Безрют 
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т т СИ И 
[ewm [e mew — — | 


EnContOnBNA [17] RW 1150 Enable Continue on BNA (EnContOnBNA) This 
bit enables the DWC otg core to continue on 
BNA for Bulk OUT endpoints. With this feature 
enabled, when a Bulk OUT endpoint receives a 
BNA interrupt the core starts processing the 
descriptor that caused the BNA interrupt after the 
endpoint re-enables the endpoint. 

a 1'60: After receiving BNA interrupt, the core 
disables the endpoint. When the endpoint is 
re-enabled by the application, the core starts 
processing from the DOEPDMA descriptor. 

a 1'b1: After receiving BNA interrupt, the core 
disables the endpoint. When the endpoint is 
re-enabled by the application, the core starts 
processing from the descriptor that received the 
BNA interrupt. This bit is valid only when 

OTG EN DESC DMA == 1'b1. It is a one-time 
programmable after reset bit like any other DCTL 
register bits. 


NAKONBBLE [16] RW |170 Set МАК automatically on babble (NakOnBble). 
The core sets NAK automatically for the endpoint 
on which babble is received. 


IGNRFRMNUM [15] R_W Ignore frame number for isochronous endpoints 
in case of Scatter/Gather DMA (IgnrFrmNum) Do 
NOT program IgnrFrmNum bit to 1'61 when the 
core is operating in Threshold mode. Note: 

* When Scatter/Gather DMA mode is disabled, 
this field is used by the application to enable 
periodic transfer interrupt. The application can 
program periodic endpoint transfers for multiple 
(micro)frames. 

- 0: Periodic transfer interrupt feature is 
disabled; the application must program transfers 
for periodic endpoints every (micro)frame 

- 1: Periodic transfer interrupt feature is 
enabled; the application can program transfers for 
multiple (micro)frames for periodic endpoints. 

In non-Scatter/Gather DMA mode, the application 
receives transfer complete interrupt after 
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transfers for multiple (micro)frames are 
completed. 


GMC [14:13] | R W Global Multi Count (GMC) GMC must be 
programmed only once after initialization. 
Applicable only for Scatter/Gather DMA mode. 
This indicates the number of packets to be 
serviced for that end point before moving to the 
next end point. It is only for non-periodic end 
points. 

a 2'b00: Invalid. 

12'b01: 1 packet. 

12'b10: 2 packets. 

„214: 3 packets. 

The value of this field automatically changes to 
2'h1 when DCFG.DescDMA is set to 1. When 
Scatter/Gather DMA mode is disabled, this field is 
reserved and reads 2’b00. 


па | RW |o [Reserved |00 | 


PWRONPRGDONE [11] RW 1150 The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 


CGOUTNAK A write to this field clears the Global OUT NAK. 


SGOUTNAK 1'bO A write to this field sets the Global OUT NAK. 
The application uses this bit to send a NAK 
handshake on all OUT endpoints. 

The application must set the this bit only after 
making sure that the Global OUT NAK Effective 
bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK ail ali A write to this field clears the Global Non-periodic 
IN NAK. 


SGNPInNak [7] WO Set Global Non-periodic IN NAK (SGNPInNak) A 
write to this field sets the Global Non-periodic IN 
NAK.The application uses this bit to send a NAK 
handshake on all non-periodic IN endpoints. The 
core can also set this bit when a timeout condition 
is detected on a non-periodic endpoint in shared 
FIFO operation. The application must set this bit 
only after making sure that the Global IN NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GINNakEff) is cleared. 
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TSTCTL [6:4] | RW 


GOUTNAKSTS 


GNPINNAKSTS 


SFTDISCON 


RMTWKUPSIG 


SC9820A Device Specification 


Test Control (TstCtl) 

a 3'b000: Test mode disabled 

»3 b001: Test J mode 

»3 b010: Test К mode 

«32011: Test SEO МАК mode 

«30100: Test Packet mode 

«30101: Test Force Enable 

a Others: Reserved 

* 1’b0: A handshake is sent based on the FIFO 
Status and the NAK and STALL bit settings. 
“1701: No data is written to the RxFIFO, 
irrespective of space availability. Sends a NAK 
handshake on all packets, except on SETUP 
transactions. All isochronous OUT packets are 
dropped. 

* 1'b0: Ahandshake is sent out based on the data 
availability in the transmit FIFO. 

* 151: ANAK handshake is sent out on all 
non-periodic IN endpoints, irrespective of the data 
availability in the transmit FIFO. 

The application uses this bit to signal the Usb otg 
core to do a soft disconnect. As long as this bit is 
set, the host does not see that the device is 
connected, and the device does not receive 
signals on the USB. The core stays in the 
disconnected state until the application clears this 
bit. 

The minimum duration for which the core must 
keep this bit set is specified in Table 5.4. 

* Т0: Normal operation. When this bit is cleared 
after a soft disconnect, the core drives the 

phy opmode o signal on the UTMI- to 2’b00, 
which generates a device connect event to the 
USB host. When the device is reconnected, the 
USB host restarts device enumeration. 

• 1'b1: The core drives the phy opmode o signal 
on the UTMI+ to 2’b01, which generates a device 
disconnect event to the USB host. 

When the application sets this bit, the core 


initiates remote signaling to wake the USB host. 


The application must set this bit to instruct the 
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core to exit the Suspend state. As specified in the 


USB 2.0 specification, the application must clear 


this bit 1-15 ms after setting it. 


6.19.4.2.37 DSTS 


Description: (Device Status ) 
0x0808h Device Status(reset 0x0000_0002) 


Reserved 


[от Ш _ 858: ШЕ ан 


| Type | 


Field Name Type Reset Description 
Value 


оа воо Reed — — — — — — 


SOFFN [21:8] 14'h0 Frame or Microframe Number of the 
Received SOF (SOFFN) When the core is 
operating at high speed, this field contains a 
microframe number. When the core is 
operating at full or low speed, this field 
contains a frame number. Note: This 
register may return a non zero value if read 
immediately after power on reset. In case 
the register bit reads non zero immediately 
after power on reset it does not indicate that 
SOF has been received from the host. The 
read value of this interrupt is valid only after 
a valid connection between host and device 
is established. 
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ERRTICERR Erratic Error (ErrticErr) The core sets this bit 
to report any erratic errors 
(phy. rxvalid i/phy. rxvldh i or 


phy rxactive- i is asserted for at least 2 ms, 
due to PHY error) seen on the UTMI+. Due 
to erratic errors, the DWC_otg core goes 
into Suspended state and an interrupt is 
generated to the application with Early 
Suspend bit of the Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend is 
asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 

ENUMSPD Enumerated Speed (EnumSpd) Indicates 
the speed at which the ОМС otg core has 
come up after speed detection through a 
chirp sequence. 2'b00: High speed (PHY 
clock is running at 30 or 60 MHz) 

«201: Full speed (PHY clock is running at 
30 or 60 MHz) 

«210: Low speed (PHY clock is running at 
48 MHz, internal phy clk at 6 MHz) 

«2011: Full speed (PHY clock is running at 
48 MHz) Low speed is not supported for 
devices using a UTMI+ PHY. 

SUSPSTS Suspend Status (SuspSts) In Device mode, 
this bit is set as long as a Suspend condition 
is detected on the USB. The core enters the 
Suspended state when there is no activity 
on the utmi linestate signal for an extended 
period of time. The core comes out of the 
suspend: 

„ When there is any activity on the 
utmi linestate signal 
a When the application writes to the Remote 


Wakeup Signaling bit in the Device Control 
register (DCTL.RmtWkUpSig). 


6.19.4.2.38 DIEPMSK 


Description: (Device In Endpoint Mask) 
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Loon | Device in Enapont мейе йй ой | ЕРМЕК, 
Cm [spo [s [2 [2 [2s [25 [2 [ за [22 [a [o е [6 [ № | 


Reserved 


--2- 


КА ПП ЕН 
L1 Ж ° | ° ИШ 


Field Name Type Reset Description 
Value 


Pita RO [amo је | 
NAKMSK 13] R/W 1hO 1’b0: Mask ЕТЕР, 
“т ИИ шшш _ 
пало [но [апо 
BNAININTRMSK R/W 1'bO 1’b0: Mask interrupt 
ome qw umm 
TXFIFOUNDRNMSK RAN 1'bO 1’b0: Mask interrupt 
и e I ја. 


[.. fa [mo |. ааа — —  ] 
INEPNAKEFFMSK R/W 1bO 1’b0: Mask interrupt 
EOS [| е јама. 
INTKNEPMISMSK [5] R/W. 1'bO 1’b0: Mask interrupt 
А [ыы 
INTKNTXFEMPMSK [4] R/W 1'bO 1'bO: Mask interrupt 
Oe S Iu] |“ Јака. 
TIMEOUTMSK [3] R/W 1'bO 1’b0: Mask interrupt 
еа |“ |“ ју. 
AHBERRMSK [2] R/W 1'bO 1'bO: Mask interrupt 
uu NAE EN 
EPDISBLDMSK [1] R/W 1'bO 1'bO: Mask interrupt 
мета 2 


XFERCOMPLMSK |0] =| RW |790 | тро: Mask interrupt 
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6.19.4.2.39 DOEPMSK 


Description: (Device Out Endpoint Mask ) 


раем | Device Out Endpoint Waskveset x0000_G000) | _____DOEPSK 
Lm [sro o 2s [27 [25 [25 [ [23 [22 [e [o | € 6 | v | № | 


Reserved 


Field Name Type Reset Description 
Value 


[ [mBWs|Ro [тю  [Reewd — 
NYETMSK [14] RAN 1'bO 1'b0: Mask interrupt 
ШЕ ЕЗ О НОИ 
NAKMSK [13] R/W 1'hO 1'b0: Mask interrupt 
t e Pics [memento 
BBLEERRMSK 12] 1’b0: Mask ШЕН 
СРЈ рана. 


BNAOUTINTRMSK R/W 1'bO 1’b0: Mask interrupt 
PAL — RN 
OUTPKTERRMSK R/W 1'bO 1'b0: Mask interrupt 
e n [rece 


сја [mo [| Reed | 
BACK2BACKSETUP R/W 1'bO 1'bO: Mask interrupt 
1'b1: Unmask interrupt 
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pts [mw |70 Reseved 0 | 


OUTTKNEPDISMSK | [4] R/W 1'bO Applies to control endpoints only. 
1'bO: Mask interrupt 
161: Unmask interrupt 
SETUPMSK [3] R/W 1'bO Applies to control endpoints only. 
1’b0: Mask interrupt 
161: Unmask interrupt 


AHBERRMSK [2] R/W 1'bO 1'b0: Mask interrupt 
т О ЕИ 
EPDISBLDMSK [1] R/W ТБО 1'b0: Mask interrupt 
ume |" Pm јат. 
XFERCOMPLMSK R/W 1'bO 1'bO: Mask interrupt 
О | mimm ВНИИ 


6.19.4.2.40 DAINT 


Description: (Device All Interrupt) 
0x0818h Device All Interrupt(reset 0x0000_ 0000) DAINT 


ви [зт | 30 | 29 28 | 27 | 26 | 25 2a | 23 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


OutEPInt 


| Туре | 


InEpInt 


Field Name Type Reset Description 
еМ d me ИИ 
OUTEPINT [31:16] 16'h0 One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
endpoint 15 
INEPINT [15:0] 1690 One bit per ІМ Endpoint: 
““ a е ee 


6.19.4.2.41 DAINTMSK 


Description: (Device All Interrupt) 
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Cm [spo [2 [2o [27 [2 [25 | [з [2 [т [в [№ Гере [е 


OutEpMsk 


ЕЛЕЛГЛЕЛЕЛЕШЕЛЕЗЕЛЕЙ 


ІМЕРМ5К 


Е o С О С ОСЗ ОС ОС ВОС ОС О ОСИ ОСЗ СВО Е ОС ОС 


Field Name Type Reset Description 
еме [o (а 
OUTEPMSK [31:16] | RW 16'h0 One per OUT Endpoint: 
Bit 16 for OUT EP 0, bit 31 for OUT EP 15 
1’b0: Mask interrupt 
161: Unmask interrupt 
INEPMSK [15:0] | RW 16'bO One bit per IN Endpoint: 
Bit О for IN EP 0, bit 15 for IN EP 15 
1’b0: Mask interrupt 
161: Unmask interrupt 


6.19.4.2.42 DVBUSPULSE 


Description: (Device VBUS Pulsing Time Register) 


Device VBUS Pulsing Time Register (0x0000 0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
мерно 


Reserved 


Field Name Type Reset Description 
Value 
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грама [во [200 [Reseved | 


DVBUSPulse [11:0] RW 1270 Device VBUS Pulsing Time (DVBUSPulse) 
Specifies the VBUS pulsing time during SRP. 
This value equals: VBUS pulsing time in PHY 
clocks / 1,024 The value you use depends 
whether the PHY is operating at 30 MHz 
(16-bit data width) or 60 MHz (8-bit data 
width). 


6.19.4.2.43 DTHRCTL 


Description: (Device Threshold Control Register? 
0x0830h Device Threshold Control Register (0x0000 0000) DTHRCTL 


--—— eee 


АБР 
Reserved RxThrLen 
rkEn hrEn 
Nonl 
Reserved AHBThrRatio TxThrLen ThrE 
hrEn 


| Type | 


Field Name Type Reset | Description 
Value 


Јов јво јао [Reseed | 


ArbPrkEn [27] RW Th1 Arbiter Parking Enable (ArbPrkEn) This bit controls 
internal DMA arbiter parking for IN endpoints. When 
thresholding is enabled and this bit is set to one, then 
the arbiter parks on the IN endpoint for which there is 
a token received on the USB. This is done to avoid 
getting into underrun conditions. By default the parking 
is enabled. 


[ eg so [mo ао 


RxThrLen [25:17] RW 9'h8 Receive Threshold Length (RxThrLen) This field 
specifies Receive thresholding size in DWORDS. This 
field also specifies the amount of data received on the 
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USB before the core can start transmitting on the 
AHB. The threshold length has to be at least eight 
DWORDS. The recommended value for ThrLen is to 
be the same as the programmed AHB Burst Length 
(GAHBCFG.HBstLen). 

RxThrEn [16] R_W 1hO Receive Threshold Enable (RxThrEn) When this bit is 
set, the core enables thresholding in the receive 
direction. Note: Synopsys recommends that you do 
not enable RxThrEn, because it may cause issues in 
the RxFIFO especially during error conditions such as 
RxError and Babble. 


[ [ms [n s ја 2, 


AHBThrRatio | [12:11] RW 260 AHB Threshold Ratio (AHBThrRatio) These bits define 
the ratio between the AHB threshold and the MAC 
threshold for the transmit path only. The AHB 
threshold always remains less than or equal to the 
USB threshold, because this does not increase 
overhead. Both the AHB and the MAC threshold must 
ре DWORD-aligned. The application needs to 
program TxThrLen and the AHBThrRatio to make the 
AHB Threshold value DWORD aligned. If the AHB 
threshold value is not DWORD aligned, the core might 
not behave correctly. When programming the 
TxThrLen and AHBThrRatio, the application must 
ensure that the minimum AHB threshold value does 
not go below 8 DWORDS to meet the USB turnaround 
time requirements. 

„ 200: AHB threshold = MAC threshold 

«2'b01: AHB threshold = MAC threshold / 2 
»2'b10: AHB threshold = MAC threshold / 4 
»2'b11: AHB threshold = MAC threshold / 8 


TxThrLen [10:2] Transmit Threshold Length (TxThrLen) This field 
specifies Transmit thresholding size in DWORDS. This 
field also forms the MAC threshold and specifies the 
amount of data, in bytes, to be in the corresponding 
endpoint transmit FIFO before the core can start a 
transmit on the USB. When the value of AHBThrRatio 
is 2'h00, the threshold length must be at least 8 
DWORDS. If the AHBThrRatio is nonzero, the 
application must ensure that the AHB threshold value 
does not go below the recommended 8 DWORDs. 
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This field controls both isochronous and 
non-isochronous IN endpoint thresholds. The 
recommended value for ThrLen is to be the same as 
the programmed AHB Burst Length 
(GAHBCFG.HBstLen). 


ISOThrEn [1] RW 1'bO ISO IN Endpoints Threshold Enable. (ISOThrEn) 
When this bit is set, the core enables thresholding for 
isochronous IN endpoints. 

NonlSOThrEn R_W 1'bO Non-ISO IN Endpoints Threshold Enable. 
(NonISOThrEn) When this bit is set, the core enables 
thresholding for Non Isochronous IN endpoints. 


6.19.4.2.44 DIEPEMPMSK 


Description: (Device IN Endpoint Empty Mask ) 
0x0834h Device In Endpoint Empty Mask 


[Devicedn Endpoint Empty Mask и ә ыы |. ПЕРЕИРМЕК 
| Bit_| 21 | 36 [29 [2a | 27 | 26 | 25 | 24 | 22 | 22 | zt | 20 | 1 | 18 | 17 | 16 | 


Reserved 


INEPTXFEMPMSK 


RW 


Field Name Type Reset Description 
Value 


INEPTXFEMPMSK : T 16'bO ro" bits acts as mask bits for DIEPINTn. 
TxFEmp interrupt One bit per IN Endpoint: 
* Bit 0 for IN endpoint O 
* Bit 15 for endpoint 15 


6.19.4.2.45 DIEPCTLO 


Description: (Device IN Endpoint Control 0) 
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0x0900h Device In Endpoint Control O(reset 0х0000 0000) DIEPCTLO 
| Bit | 31 | 30 | 29 | 28 25 | 24 | 23 | 22 21 | 20 | 19 | 18 | 17 | 16- 


SNA | CNA Rese 
Reserved TXFNUM EPTYPE 
K K rved 


EXER ЕЕКИКИКИКЕВЕЯКИКИК CEN 

| Bi [15 [14 | 13 [2 | vi ој ај | o 5 | 4 9 |21]|0 
USB 

Reserved 


"ws + A A . — 


Field Name Type Reset | Description 
Value 


EPENA [31] R WS SC |170 * When Scatter/Gather DMA mode is disabled—such 
as in buffer-pointer based DMA mode—this bit 
indicates that data is ready to be transmitted on the 
endpoint. 

The core clears this bit before setting the following 
interrupts on this endpoint: 

* Endpoint Disabled 

* Transfer Completed 

EPDIS [30] R WS SC |150 The application sets this bit to stop transmitting data 
on an endpoint, even before the transfer for that 
endpoint is complete. The application must wait for 
the Endpoint 
Disabled interrupt before treating the endpoint as 
disabled. The core clears this bit before setting the 
Endpoint Disabled Interrupt. The application must 
set this bit only if Endpoint Enable is already set for 
this endpoint. 


— mesmo mé [mee 0000 


SNAK [27] 1'bO A write to this bit sets the МАК bit for the endpoint. 
Using this bit, the application can control the 
transmission of NAK handshakes on an endpoint. 
The core can also set this bit for an endpoint after a 
SETUP packet is received on that endpoint. 
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TXFNUM [25:22] | RAW 4'hO * For Dedicated FIFO operation, this value is set to 
the FIFO number that is assigned to IN Endpoint 0. 


STALL [21] В WS SC |150 The application can only set this bit, and the core 
clears it, when a SETUP token is received for this 
endpoint. If a NAK bit, Global Non-periodic IN NAK, 
or Global OUT 
NAK is set along with this bit, the STALL bit takes 
priority. 


[ e |n |mo је 
EPTYPE [19:18] во јако | Hardcoded to 00 for control. 


NAKSTS [17] 1'bO Indicates the following: 
• 1’b0: The core is transmitting non-NAK handshakes 
based on the FIFO status 
* 1'b1: The core is transmitting NAK handshakes on 
this endpoint. 
When this bit is set, either by the application or core, 
the core stops transmitting data, even if there is data 
available in the TxFIFO. Irrespective of this bit's 
setting, the core always responds to SETUP data 
packets with an ACK handshake. 


[ . [mg [sn реј | 


USBACTEP |[15] 1'bO This bit is always set to 1, indicating that control 
endpoint 0 is always active in all configurations and 
interfaces. 


паар | јо еее... | 


MPS [1:0] R/W 2'bO Applies to IN and OUT endpoints. 

The application must program this field with the 
maximum packet size for the current logical 
endpoint. 

* 2100: 64 bytes 

“27001: 32 bytes 

* 2010: 16 bytes 

* 2'b11: 8 bytes 


6.19.4.2.46 DOEPCTLO 


Description: (Device OUT Endpoint Control 0) 
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0x0BO00h Device Out Endpoint Control O(reset 0x0000 1000) DOEPCTLO 


SNA | CNA NAK 
Reserved TxFNum Snp EPType 
K K Sts 


0 0 0 0 0 0 0 0 


Reserved 


Field Name Type Reset | Description 
Value 


EPENA [31] R WS SC | t'hO * When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer based DMA 
mode)—this bit indicates that the application has 
allocated the memory to start receiving data from 
the USB. 

The core clears this bit before setting any of the 
following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 

Note: In DMA mode, this bit must be set for the 
core to transfer SETUP data packets into memory. 


EPDIS [30] R WS SC |150 The application cannot disable control OUT 
endpoint 0. 


| [2928 |RO |20 |Reseved | 


SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the endpoint. 
Using this bit, the application can control the 
transmission of NAK handshakes on an endpoint. 
The core can also set bit on a Transfer Completed 
interrupt, or after a SETUP is received on the 
endpoint. 


CNAK [26] A write to this bit clears the NAK bit for the 
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LL LL eem 
ва юрю |o oS 


STALL [21] R WS SOC | 1’b0 The application can only set this bit, and the core 
clears it, when a SETUP token is received for this 
endpoint. If a NAK bit or Global OUT NAK is set 
along with this bit, the STALL bit takes priority. 
Irrespective of this bit's setting, the core always 
responds to SETUP data packets with an ACK 
handshake. 


SNP [20] R/W 1'bO This bit configures the endpoint to Snoop mode. In 
Snoop mode, the core does not check the 
correctness of OUT packets before transferring 
them to application memory. 


EPTYPE [19:18] во [2*0 | Hardcoded to 00 for control. 


NAKSTS [17] 1'bO Indicates the following: 
• 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
• 1'b1: The core is transmitting МАК handshakes 
on this endpoint. 
When either the application or the core sets this bit, 
the core stops receiving data, even if there is space 
in the RxFIFO to accommodate the incoming 
packet. 
Irrespective of this bit's setting, the core always 
responds to SETUP data packets with an ACK 
handshake. 


је јо [me је — — —] 


USBACTEP | [15] 1'bO This bit is always set to 1, indicating that a control 
endpoint 0 is always active in all configurations and 
interfaces. 


иш | јо |Reseved | 


MPS [1:0] R/W 290 Тһе maximum packet size for control OUT 
endpoint 0 is the same as what is programmed in 
control IN Endpoint 0. 
• 2’b00: 64 bytes 
* 2'b01: 32 bytes 
e 2р10: 16 bytes • 2’b11: 8 bytes 


6.19.4.2.47 DIEPCTLn/DOEPCTLn 


Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control п) 
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IN 

EP:0x900h+(n*20 

h) Device In Endpoint Control n DIEPCTLn 
OUT Device Out Endpoint Control n DOEPCTLn 
EP:0xB00h+(n*20 


TXFNUM EPTYPE 


Reserved 


Field Name Type Reset Description 
Value 


EPENA [31] R_WS_SC ThO Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
enabled—such as for buffer-pointer based DMA 
mode: - For IN endpoints, this bit indicates that 
data is ready to be transmitted on the endpoint. 

- For OUT endpoints, this bit indicates that the 
application has allocated the memory to start 
receiving data from the USB. 

- The core clears this bit before setting any of the 
following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 
Note: For control endpoints in DMA mode, this bit 
must be set to be able to transfer SETUP data 
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EPDIS [30] R_WS_SC Applies to IN and OUT endpoints. 
The application sets this bit to stop 
transmitting/receiving data on an endpoint, even 
before the transfer for that endpoint is complete. 
The application must wait for the Endpoint 
Disabled interrupt before treating the endpoint as 
disabled. The core clears this bit before setting 
the Endpoint Disabled interrupt. The application 
must set this bit only if Endpoint Enable is already 
set for this endpoint. 


SETD1PID [29] Applies to interrupt/bulk IN and OUT endpoints 
only. 
Writing to this field sets the Endpoint Data PID 
(DPID) field in this register to DATA1. 
This field is applicable both for Scatter/Gather 
DMA mode and non-Scatter/Gather DMA mode. 


Set Odd (micro)frame (SetOddFr) 
Applies to isochronous IN and OUT endpoints 
only. 
Writing to this field sets the Even/Odd 
(micro)frame (EO. FrNum) field to odd 
(micro)frame. 
This field is not applicable for Scatter/Gather DMA 
mode. 

SETDOPID [28] WO 1'bO Applies to interrupt/bulk IN and OUT endpoints 
only. 
Writing to this field sets the Endpoint Data PID 
(DPID) field in this register to DATAO. 
This field is applicable both for Scatter/Gather 
DMA mode and non-Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set Even 
(micro)frame (SetEvenFr) 

Applies to isochronous IN and OUT endpoints 
only. 

Writing to this field sets the Even/Odd 
(micro)frame (ЕО FrNum) field to even (micro) 
frame. 

When Scatter/Gather DMA mode is enabled, this 
field is reserved. The frame number in which to 
send data is in the transmit descriptor structure. 
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The frame in which to receive data is updated in 
receive descriptor structure. 


SNAK [27] Applies to IN and OUT endpoints. 
Awrite to this bit sets the NAK bit for the endpoint. 
Using this bit, the application can control the 
transmission of NAK handshakes on an endpoint. 
The core can also set this bit for OUT endpoints 
оп а Transfer Completed interrupt, or after a 
SETUP is received on the endpoint. 


CNAK [26] | Applies to IN and OUT endpoints. 
Awrite to this bit clears the NAK bit for the 
endpoint. 


TXFNUM [25:22] j Dedicated FIFO Operation—these bits specify the 
FIFO number associated with this endpoint. Each 
active IN endpoint must be programmed to a 
separate FIFO number. 
This field is valid only for IN endpoints. 


STALL [21] R WS SC j Applies to non-control, non-isochronous IN and 
OUT endpoints only. 
The application sets this-bit to stall all tokens from 
the USB host to this endpoint. If a NAK bit, Global 
Non-periodic IN NAK, or Global OUT NAK is set 
along with this bit, the STALL bit takes priority. 
Only the application can clear this bit, never the 


Applies to control endpoints only. 


The application can only set this bit, and the core 
clears it, when a SETUP token is received for this 
endpoint. If a NAK bit, Global Non-periodic IN 
NAK, or Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Irrespective of this 
bit’s setting, the core always responds to SETUP 
data packets with an ACK handshake. 

Applies to OUT endpoints only. 

This bit configures the endpoint to Snoop mode. 
In Snoop mode, the core does not check the 
correctness of OUT packets before transferring 
them to application memory. 


EPTYPE [19:18] Applies to IN and OUT endpoints. 
This is the transfer type supported by this logical 
endpoint. 
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• 2’b00: Control 

• 2'b01: Isochronous 

• 2'b10: Bulk 

• 2’b11: Interrupt 

Applies to IN and OUT endpoints. Indicates the 
following: 

• 1'bO: The core is transmitting non-NAK 
handshakes based on the FIFO status. 

* 1'b1: The core is transmitting МАК handshakes 
on this endpoint. When either the application or 
the core sets this bit: 

* The core stops receiving any data on an OUT 
endpoint, even if there is space in the RxFIFO to 
accommodate the incoming packet. 

* For non-isochronous IN endpoints: The core 
stops transmitting any data on an IN endpoint, 
even if there data is available in the TxFIFO. 

* For isochronous IN endpoints: The core sends 
out a zero-length data packet, even if there data 
is available in the TxFIFO. Irrespective of this bit's 
setting, the core always responds to SETUP data 
packets with an ACK handshake. 

Applies to interrupt/bulk IN and OUT endpoints 
only. 

Contains the PID of the packet to be received or 
transmitted on this endpoint. The application must 
program the PID of the first packet to be received 
or transmitted on this endpoint, after the endpoint 
is activated. The applications use the SetD1PID 
and SetDOPID fields of this register to program 
either DATAO or DATA1 PID. 

• 1’b0: DATAO 

* 1'b1: DATA1 

This field is applicable both for Scatter/Gather 
DMA mode and non-Scatter/Gather DMA mode. 
Even/Odd (Micro)Frame (EO FrNum) 

In non-Scatter/Gather DMA mode: 

Applies to isochronous IN and OUT endpoints 
only. 

Indicates the (micro)frame number in which the 
core transmits/receives isochronous data for this 
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endpoint. The application must program the 
even/odd (micro) frame number in which it 
intends to transmit/receive isochronous data for 
this endpoint using the SetEvnFr and SetOddFr 
fields in this register. 

• 1'bO: Even (micro)frame 

* 1'b1: Odd (micro)frame 
When Scatter/Gather DMA mode is enabled, this 
field is reserved. The frame number in which to 
send data is provided in the transmit descriptor 
structure. The frame in which data is received is 
updated in receive descriptor structure. 


USBACTEP [15] RW SC Applies to IN and OUT endpoints. 
Indicates whether this endpoint is active in the 
current configuration and interface. The core 
clears this bit for all endpoints (other than EP 0) 
after detecting a USB reset. After receiving the 
SetConfiguration and Setlnterface commands, 
the application must program endpoint registers 
accordingly and set this bit. 


[. [men 


MPS [10:0] RAN 2'bO Applies to IN and OUT endpoints. 
The application must program this field with the 
maximum packet size for the current logical 
endpoint. This value is in bytes. 


6.19.4.2.48 DIEPINTn/DOEPINTn 


Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt п) 
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IN 

EP:0x908h+(n*20 

h) Device In Endpoint Int n DIEPINTn 
OUT Device Out Endpoint Int n DOEPINTn 
EP:0xB08h+(n*20 


Field Name Type Reset Description 
Value 


Гена нае СО | ја 


NYETINTRPT [14] R SS WC | 160 The core generates this interrupt when a 
NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] R SS WC The core generates this interrupt when a 
NAK is transmitted or received by the 
device. 

In case of isochronous IN endpoints the 
interrupt gets generated when a zero length 
packet is transmitted due to un-availability 
of data in the TXFifo. 
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BBLEERRINTRPT [12] R_SS_WC | 160 The core generates this interrupt when 
babble is received for the endpoint. 


PKTDRPSTS [11] R SS WC | 160 This bit indicates to the application that an 
ISOC OUT packet has been dropped. This 
bit does not have an associated mask bit 
and does not generate an interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
transfer interrupt feature is selected. 


поа) |RO — |ttO [Reseved | 


TXFIFOUNDRN R SS WC | 160 Applies to IN endpoints Only 
The core generates this interrupt when it 
detects a transmit FIFO underrun condition 
for this endpoint. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
* Parameter ОТО EN DED TX FIFO-- 
* Thresholding is enabled 


OUTPKTERR В SS МС | 160 Applies to OUT endpoints Only This 
interrupt is asserted when the core detects 
an overflow or a CRC error for non- 
Isochronous OUT packet. Dependency: 
This interrupt is valid only when both of the 
following conditions are true: 

* Parameter ОТО EN DED TX FIFO-- 
* Thresholding is enabled. 

TXFEMP [7] 1'b1 This bit is valid only for IN Endpoints 
This interrupt is asserted when the TxFIFO 
for this endpoint is either half or completely 
empty. The half or completely empty status 
is determined by the TxFIFO Empty Level 
bit in the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl)). 

INEPNAKEFF В SS WC Applies to periodic IN endpoints only. 

This bit can be cleared when the application 
clears the IN endpoint NAK by writing to 
DIEPCTLn.CNAK. 

This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
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indicates that the IN endpoint NAK bit set 
by the application has taken effect in the 


This interrupt does not guarantee that a 
NAK handshake is sent on the USB. A 
STALL bit takes priority over a NAK bit. 
Applies to Control OUT endpoints only. 
This bit indicates that the core has received 
more than three back-to-back SETUP 
packets for this particular endpoint. For 
information about handling this interrupt, 


INTKNEPMIS [5] R SS WC | 160 Applies to non-periodic IN endpoints only. 
Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 
other than the one for which the IN token 
was received. This interrupt is asserted on 
the endpoint for which the IN token was 
received. 


Соја воо аа 


INTKNTXFEMP [4] R_SS_WC | 190 Applies to non-periodic IN endpoints only. 
Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 

OUTTKNEPDIS R_SS_WC Applies only to control OUT endpoints. 
Indicates that an OUT token was received 
when the endpoint was not yet enabled. 
This interrupt is asserted on the endpoint 
for which the OUT token was received. 

TIMEOUT В $$ WC | 1’ * In dedicated FIFO mode, applies only to 
Control IN endpoints. 

Indicates that the core has detected a 
timeout condition on the USB for the last IN 
token on this endpoint. 

SETUP R_SS_WC | 1’ Applies to control OUT endpoints only. 
Indicates that the SETUP phase for the 
control endpoint is complete and no more 
back-to-back SETUP packets were 
received for the current control transfer. On 
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this interrupt, the application can decode 
the received SETUP data packet. 


AHBERR [2] R_SS_WC | 160 Applies to IN and OUT endpoints. 
This is generated only in Internal DMA 
mode when there is an AHB error during an 
AHB read/write. The application can read 
the corresponding endpoint DMA address 
register to get the error address. 


EPDISBLD [1] В SS WO | 160 Applies to IN and OUT endpoints. 
This bit indicates that the endpoint is 
disabled per the application's request. 


XFERCOMPL R $$ МС | 160 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
endpoint. 


6.19.4.2.49 DIEPSIZO 


Description: (Device IN Endpoint Transfer Size 0) 
0x0910h Device In Endpoint Transfer Size O(reset 0х0000 0000) DIEPTSIZO 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22. 21 | 20 19 | 18 | 17 | 16 | 
[Nene |) | ) | м 


Reserved PKTCNT Reserved 


Type RW 


Reserved XFERSIZE 


Br Re 2 Е С СИ ДЕСЕ aE 


Field Name Type Reset Description 
Value 


po |Ә” [RO | tho | Reserved | 


PKTCNT [20:19] | RW 290 Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for endpoint 0. 
This field is decremented every time a 
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packet (maximum size or short packet) is 
read from the TxFIFO. 


пат) [по 120 | Reseed | 


XFERSIZE R/W тро Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet from the external memory is written 
to the TxFIFO. 


6.19.4.2.50 DOEPSIZO 


Description: (Device OUT SULLA Transfer Size 0) 


ЕНЕЛІЕСЕЕЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛІЕЛЕЛЕЙ 


SUPCNT Reserved Reserved 


[15 | 14 | 13 | 12 | t1 | 0 | 9 втв | 5 | 4 із | ај 1 [0 | 
Reserved XFERSIZE 


Field Name Type Reset Description 
Value 


| jen fro јато [Reseved (| 


SUPCNT [30:29] | R/W 2'hO This field specifies the number of 
back-to-back SETUP data packets the 
endpoint can receive. 

* 2'01: 1 packet 
* 2’b10: 2 packets 
* 2’b11: 3 packets 


__ |220) |90 [Reseed —— 00 | 
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PKTCNT [19] R/W 260 This field is decremented to zero after а 
packet is written into the RxFIFO. 


И |120 | Reserved | 


XFERSIZE R/W 7T'bO Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet is read from the RxFIFO and written 
to the external memory. 


6.19.4.2.51 DIEPSIZn/DOEPSIZn 


Description: (Device IN/OUT Endpoint Transfer Size n) 


IN 

EP:0x910h+(n*20 

h) Device In Endpoint Transfer Size n DIEPTSIZn 
OUT Device Out Endpoint Transfer Size n(reset 0x0000 0000) DOEPTSIZn 
EP:0xB10h+(n*20 

h) 


M 


| 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22. 21 | 20 | 9 | 18 | 17 | 16 | 
C, 


RXDPID, PKTCNT XFERSIZE 


SUPCNT 


ae А ЕН ВА Е ПАС СИИИ ЕШ 


XFERSIZE 


RW 


Field Name Type Reset Description 
Value 


ptt | [mmo [Reseved | 


MC [30:29] R/W 2'hO Applies to IN endpoints only. 
For periodic IN endpoints, this field indicates the 
number of packets that must be transmitted per 
V1.1 
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SUPCNT 


PKTCNT [28:19] 10°hO 


XFERSIZE [18:0] 190 
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microframe on the USB. The core uses this field 
to calculate the data PID for isochronous IN 
endpoints. 

* 2101: 1 packet 

* 2510: 2 packets 

* 2’b11: 3 packets 
For non-periodic IN endpoints, this field is valid 
only in Internal DMA mode. It specifies the 
number of packets the core must fetch for an IN 
endpoint before it switches to the endpoint 
pointed to by the Next Endpoint field of the 
Device Endpoint-n Control register 
(DIEPCTLn.NextEp). 
Applies to isochronous OUT endpoints only. This 
is the data PID received in the last packet for this 
endpoint. 

* 200: DATAO 

* 22201: DATA2 

* 2'b10: DATA1 

* 2b11: MDATA 
Applies to control OUT Endpoints only. 
This field specifies the number of back-to-back 
SETUP data packets the endpoint can receive. 
• 2001: 1 packet 
• 2010: 2 packets 
* 2’b11: 3 packets 
Indicates the total number of USB packets that 
constitute the Transfer Size amount of data for 
this endpoint. The power-on value is specified for 
Width of Packet Counters during coreConsultant 
configuration (parameter 
OTG PACKET COUNT WIDTH) 
* IN Endpoints: This field is decremented every 
time a packet (maximum size or short packet) is 
read from the TxFIFO. 
* OUT Endpoints: This field is decremented every 
time a packet (maximum size or short packet) is 
written to the RxFIFO. 
This field contains the transfer size in bytes for 
the current endpoint. The power-on value is 
specified for Width of Transfer Size Counters 
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during coreConsultant configuration (parameter 
OTG_TRANS_COUNT_WIDTH). The core only 
interrupts the application after it has exhausted 
the transfer size amount of data. The transfer size 
can be set to the maximum packet size of the 
endpoint, to be interrupted at the end of each 
packet. 


6.19.4.2.52 DIEPDMAn/DOEPDMAn 


Description: (Device IN/OUT Endpoint DMA n) 

IN 

ЕР:0х914һ+(п*20 

h) Device In Endpoint ОМА n DIEPDMAn 
OUT Device Out Endpoint DMA n(reset 0x0000_0000) DOEPDMAn 
EP:0xB14h+(n*20 


h) 
| Bit ја | 30 | 29 | 28 | 27 | 26 | 25 | 24 | оз | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMAADDR 


Field Name Type Reset Description 
Value 


DMAADDR [31:0] 3270 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well as 
SETUP transaction data packets. When 
more than three SETUP packets are 
received back-to-back, the SETUP data 
packet in the memory is overwritten. This 
register is incremented on every AHB 
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transaction. The application can give only a 
DWORD-aligned address. 
* When Scatter/Gather DMA mode is not 


enabled, the application programs the start 
address value in this field. 


6.19.4.2.53 DTXFSTSn 


Description: (Device TX Fifo Status n) 


Lm [scar 2 [2 [or 25 аа [s Га Га | w [| | v | | 


Reserved 


Type 


о 
[ge [15 14 | 1 {тг | t j 0| 9 | 8 |7 J6|5,4,3|2,1|0 


INEPTxFSpcAvai 
Type 
| Reset | Configurable 


Г [ао — [ew 


INEPTXFSPCAVAIL | [15:0] Configurable | Indicates the amount of free space 
available in the Endpoint TxFIFO. Values 
are in terms of 32-bit words. 

* 16'h0: Endpoint TxFIFO is full 

* 16'h1: 1 word available 

* 16'h2: 2 words available 

* 16'hn: n words available (where 0 < ns 
32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 


6.19.4.2.54 PCGCCTL 


Description: (Power and Clock Gating Control ) 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 555 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


LE | Power and Gock Gating Conroeset 0100000000 | тост 
Ex [s [3o] 29 [25 [27 [25 [25 [22 [2 2 | s [2] 55 [6 v [ v | 


Reserved 


Reserved 


Field Name Type Reset Description 
Value 


|. Я [RO јато | Reserved | 


RESETAFTERSUSP R/W 1'bO In partial power-down mode of operation, 
this bit needs to be set in host mode before 
clamp is removed if the host needs to issue 
reset after suspend. If this bit is not set, 
then the host issues resume after suspend. 
This bit is not applicable in device mode 
and non-partial power-down mode 


L1 SUSPENDED [7] 1'bO This bit indicates that the PHY is in deep 
"е (“| EN 
PHYSLEEP 150 This bit indicates that the PHY is in the 
ЕЕЕ 


ENBL_L1GATING [5] R/W 1'bO When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
cannot assert ши! 11 suspend n. 
When this bit is not set, the PHY clock is not 
gated in Sleep state. 
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This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop Pclk bit (Bit 0), this bit is updated when 
the PHY becomes suspended. 

Because the UTMI-- PHY suspend is 
controlled through a port, the UTMI+ PHY is 
suspended immediately after the Stop Pclk 
bit is set. The ULPI PHY takes a few clocks 
to suspend, however, because the suspend 
information is conveyed to the ULPI PHY 
through the ULPI protocol. 

This bit is valid only in Partial Power-Down 
mode. The application sets this bit when the 
power is turned off. The application clears 
this bit after the power is turned on and the 
PHY clock is up. 

This bit is valid only in Partial Power-Down 
mode (OTG EN PWROPT = 1). The 
application sets this bit before the power is 
turned off to clamp the signals between the 
power-on modules and the power-off 
modules. The application clears the bit to 
disable the clamping before the power is 
turned on. 

The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB is 
suspended or the session is not valid. The 
application clears this bit when the USB is 
resumed or a new session starts. 

The application sets this bit to stop the PHY 
clock (phy_clk) when the USB is 
suspended, the session is not valid, or the 
device is disconnected. The application 
clears this bit when the USB is resumed or 


a new session starts. 
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6.19.5 A Application Notes 
6.19.5.1 Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among different FIFOs 
in the core before any transactions can start. The application must follow this procedure every time it 
changes core FIFO RAM allocation. 
The application must allocate data RAM per FIFO based on the following criteria: 

е AHB's operating frequency, 

e PHY Clock frequency, 

e Available AHB bandwidth, and 

e Performance required on the USB. 
Based on the above criteria, the application must provide a table with RAM sizes for each FIFO in each 
mode. DWC оі shares a single SPRAM between transmit FIFO(s) and receive FIFO. 
In DMA mode — The SPRAM is also used for storing the some register information. 
In non Scatter Gather mode — The Device mode Endpoint DMA address registers 
(DIEPDMAn/DOEPDMAn) and Host mode Channel DMA registers (HCDMA) are stored in the 
SPRAM. 
In Scatter Gather DMA mode — The Base descriptor address, the Current descriptor address, the 
current buffer address and the descriptor status quadlet information for each endpoint/channel are 
stored in the SPRAM. This register information is stored at the end of the SPRAM after the space 
allocated for receive and Transmit FIFO. These register space must also be taken into account when 
calculating the total FIFO depth of the core as explained in the following sections. 
In addition, the DIEPDMAn/DOEPDMAn registers are maintained in RAM regardless of the 
enabled/disabled setting for Dynamic FIFO Sizing. 
Host 
Slave mode: No space required 
Buffer DMA mode: One location per channel 
Scatter/Gather DMA mode: Four locations per channel as follows: 


e Location for storing current descriptor address. 

e Location for storing current buffer address. 

e Location for storing the status quadlet that is used by the List processor 
e Location for storing the transfer size used by the token request block 


Device 

Slave mode: No space required 

Buffer DMA mode: One location per endpoint direction 

Scatter/Gather DMA mode: Four locations per endpoint direction as follows: 


e Location for storing base descriptor address. 
e Location for storing current descriptor address. 
e Location for storing the current buffer address. 
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e Location to store the descriptor status quadlet 
6.19.5.2 | Device mode Operation 


program the following registers: 
1) Receive FIFO Size Register (GRXFSIZ) GRXFSIZ.Receive FIFO Depth = rx_fifo_size; 
2) Device IN Endpoint Transmit FIFOO Size Register (GNPTXFSIZ) GNPTXFSIZ.non-periodic 
Transmit FIFO Depth = tx_fifo_size[0]; GNPTXFSIZ.non-periodic Transmit RAM Start Address 
- Шо size; 
3) Device IN Endpoint Transmit FIFO#1 Size Register (DIEPTXF1) DIEPTXF1. Transmit RAM 
Start Address = GNPTXFSIZ.FIFOO Transmit RAM Start Address + tx_fifo_size[0]; 
4) Device IN Endpoint Transmit FIFO#2 Size Register (DIEPTXF2) DIEPTXF2. Transmit RAM 
Start Address = DIEPTXF1.Transmit RAM Start Address + tx_fifo_size[1]; 
5) Device IN Endpoint Transmit FIFO#i Size Register (DIEPTXFi) DIEPTXFm.Transmit RAM 
Start Address = DIEPTXFi-1.Transmit RAM Start Address + tx fifo size[i-1]; 
6) The TxFIFOs and the RxFIFO must be flushed after the RAM allocation is done, for proper 
functioning of the FIFOs. 
e GRSTCTL.TxFNum = 5'h10 
e О GRSTCTL.TxFFlush = 1'b1 
e L1 GRSTCTL.RxFFlush = 1'b1 


The application must wait until the TxFFlush bit and the RxFFlush bits are cleared before performing 
any operation on the core. 


6.19.5.3 Host mode Operation 


program the following registers: 
1) Receive FIFO Size Register (GRXFSIZ) 
e GRXFSIZ.RxFDep = rx fifo size; 
2) Non-periodic Transmit FIFO Size Register (GNPTXFSIZ) 
e GNPTXFSIZ.NPTXxFDe = tx fifo size[O]; 
е” GNPTXFSIZ.NPTxFStAddr = rx Но size; 
3) Host Periodic Transmit FIFO Size Register (HPTXFSIZ) 
e HPTXFSIZ.PTxFSize = tx fifo size[1]; 
e HPTXFSIZ.PTxFStAddr = GNPTXFSIZ.NPTxFStAddr + tx Но size[0]; 
4) The TxFIFOs and RxFIFO must be flushed after RAM allocation for proper FIFO functioning. 
e... GRSTCTL.TxFNum = 5'h10 
e  GRSTCTL.TxFFlush = 1'b1 
e GRSTCTL.RxFFlush = 1'b1 
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• Тһе application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


RxFIFO size 

The RxFIFO size must be equal to at least twice the largest value of MPS size used. The 
recommended minimum RxFIFO depth = ((largest packet size/4)*2)+2. (+2) is required by the core for 
the status quadlets internally. 

Non periodic TxFIFO size 

This should be equal to at least twice the largest value of MPS size used. The recommended minimum 
non-periodic TxFIFO depth = ((largest packet size/4)*2). 

Periodic TxFIFO size 

The theoretical maximum bandwidth possible for periodic is 384 Mbps (80% of the 480Mbps 
bandwidth). As a possibility, this can include 2 high speed transfers, with MPS of 1Kbyte and 3 
transactions per channel (MultCount or MC) in a microframe. This translates to 6000 bytes per 
microframe. Hence, recommended size for Periodic TxFIFO is sum total of (MPS*MC)/4 for all the 
channels or 6000/4(=1500 locations), whichever is lower. 


6.20 USB HSIC 


Base Addr Range Addr Map Description 
0х2140 0000 ~ 0x214F_FFFF USB HSIC Control Register 


6.21 UART and IrDA interface 


Base Addr Range Addr Map Description 
0x7000 0000 ~ 0x700F FFFF UARTO 
0х7010 0000 - 0x701F_FFFF UART1 


0x7020 0000 - 0x702F FFFF UART2 
0x7030 0000 - 0x703F_FFFF UART3 
0x7040_0000 ~ 0x704F_FFFF UART4 


6.21.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud rate generator 
with software-programmable divider ratios for all common baud rates. Two 128-byte-deep FIFO buffers 
can minimize processor overhead. The module also includes a flexible interrupt with multiple maskable 
interrupt sources. Two hardware flow control lines are included (one for input, the other for output). 
This module also has a built-in IrDA controller and can be configured to connect to an IrDA transceiver. 
When being used as regular UART port, the IrDA controller is bypassed. 
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6.21.2 Features 


e  Full-duplex operation 

e Hardware flow control support 

e Software flow control support with configurable command and escape register 
e 128-byte-deep FIFOs minimizes processor overhead at high data rates 
e Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

e Stop bit number can be 0, 1, 1.5 or 2 bits 

e Support odd/even parity 

e Auto detect for parity and framing error 

e UART loop-back test mode 

e Break character detection and generation 

e support DMA operation 

e Single interrupt line for multiple maskable interrupt source events 

e Programmable interrupt trigger levels for FIFOs 


e Baud rate generation based upon programmable divisors, operating from a flexible functional 
clock 


e Includes a built-in IrDA controller 


6.21.83 Signal Description 


И Description 
о 
ымы Serial data output. Since the uart_txd is active high, the ріп is set to low on 
reset 


ај јат — 7 [f 


9 of the UART status register checks the condition of uart cts (inverse). 


uart rtsn Request to send 1 
When active (low), the module is ready to receive data. This assertion might 
V1.1 
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uart_ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by the DCE 
device to inform the UART module that transmission may begin. RTS and 
CTS are commonly used as handshaking signals to moderate the flow of 
data into the receiving UART device. The value of this signal is indicated by 
the UART STSO bit9 after logical inverse. When the input signal CTSN 
changes value, either from 0 to 1 or from 1 to 0, an interrupt will be 
generated to the MCU. If hardware flow control is enabled and the signal 
CTSN is high, the UART immediately stops data transmission on the TXD 
output pin after it completes the current data byte transmission. Reading bit 
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mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 

programming the UART CTLO bit 6 directly controls the output of RTSN. This 
pin is the inverse of UART СТО bit 6. If receive hardware flow control is set 
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by writing “1” to ПАКТ CTL1 bit 7, КТМ will be controlled by the RX FIFO 
level and Receive_Hardware_Flow_Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains high as 
long as the number of data in the RX FIFO is greater than the configured 
threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 6-35 UART with flow control signal connection application 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 6-36 о UART1/UART?2 without flow control signal connection application 


6.21.4 Function Description 


The UART and IRDA baud rate generator is based on the clk_uart, the divisor coefficient is controlled 
by register ЏАВТ CKDO. IRDA part clock period is the 1/16 of the UART part since the required timing 
of IRDA is 3/16 or 4/16 of bit width. The serial data rate can be changed by modify the clk_uart or the 
UART divisor coefficient. 
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UART IRDA 
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TX FIFO UART TX 


TX = 
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TXD 


APB 
UART 
4 >» 
КЕ 
“ > 
UART BAD 
UART asd IRDA 
RX FIFO RX 
IRDA EB 


Figure 6-37 Diagram of UART 


Figure 6-40 is the architecture diagram of the UART module, as it depicted in the graphic, the UART 
module has seperated RX and TX channel to realize the duplex working mode. And the UART module 
also support to enable the IRDA transceiver mode. 


6.21.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference clock for data 
transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128-byte-deep TX FIFO to decrease 
processor interrupt load during the data receiving and transmitting. 


6.21.4.1.1 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number of data in TX/RX 
FIFO can be observed by reading ОАНТ 5751 [6:0]/UART. STS1 [14:8]. Rx fifo full and 

Tx Шо empty status can be obtained by reading ЏАВТ STSO [1:0]. UART_CTL2 register controls the 
FIFO trigger level, which enables the DMA request and interrupt generation. 

TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the TX FIFO that 
has not yet been transmitted. The MCU can read the UART STS1 [14:8] to access the pointer. The 
UART also provides a TXF empty interrupt threshold that can be configured by writing UART CTL2 
[14:8]. 

RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX FIFO that have not 
yet been read by the MCU. The MCU can access the pointer by reading the UART STS1 [6:0]. The 
UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. In FIFO interrupt mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART_CTL1 [6:0]) value is greater than or equal to the 
Receive Int WaterMark (UART_CTL2 [6:0]). Otherwise, FIFO operation stalls. 
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In FIFO interrupt mode, the processor is informed of the status of the receiver and transmitter by an 
interrupt signal. The rx_fifo_full interrupt is set when the number of RX FIFO data bytes is larger than 
the RX interrupt watermark value. It is auto cleared when the condition disappears. The tx fifo empty 
interrupt is set when the number of TX FIFO data bytes is less than the TX interrupt watermark value. It 
is auto cleared when the condition disappears. The two interrupt sources can be masked by writing “0” 
to UART ЧЕМ register bit 0 and bit 1.The interrupt signal instructs the local hosts to write data to TX 
FIFO or read data from RX FIFO. 

Note that in the cases of the UART flow control being enabled along with the interrupt capabilities, the 
user must ensure that the UART flow control FIFO threshold is greater than or equal to the receive 
FIFO watermark. 

The TX and RX FIFO may be accessed by DMA. Writing to control register VART_CTL1 bit 15 will 
enable DMA mode. In receive mode, a DMA request is generated as soon as the receive FIFO reached 
its threshold level defined in ОАНТ CTL2 [6:0]. This request is deserted when the number of bytes is 
less than the threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 

In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger than the RX 
interrupt watermark value), it will send the receive request to DMA controller, and when TX FIFO is 
almost empty, it will send the transmit request to DMA controller. 


6.21.4.1.2 Flow Control 


The UART module support hardware and software flow control. The hardware flow control should use 
rtsn/ctsn signal to indicate the flow status. The software flow control use command which integrated in 
data stream in the txd/rxd signal to indicate the flow control status. The hardware flow control control 
has two mode, 1) auto flow control, 2) software configured hardware flow control. When the 

UART. ФЕСТ! register bit is set to 1, the software flow control enabled, or if the UART_SFCTL[1] is 0 
and if the UART_CTL1[8:7] is setto 2’b11 the auto hardware flow is enabled, or if ће UART CTL[8:7] 
is 2'bOO, the rtsn is set by software, and the receive flow control is disabled. 


6.21.4.1.3 Hardware Flow Control 


The UART module supports both auto hardware flow control and software configured hardware flow 
control. When UART_CTL1 register bit 7 is set to "0", software will control the signal uart rtsn by 
writing UART_CTLO register bit 6; if "1", the signal uart rtsn will be controlled by hardware itself, called 
auto-RTS. 

Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and auto-RTS can be 
enabled/disabled independently by programming UART_CTL1 [8:7]. 

Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger levels used in 
auto-RTS are stored in the UART_CTL1 [6:0]. RTS is active if the RX FIFO level is below the HALT 
trigger level. When the receiver FIFO HALT trigger level is reached, uart_rtsn is deserted. The sending 
device (external UART device) may send an additional byte after the trigger level is reached because it 
may not recognize the desertion of RTSn until it has begun sending the additional byte. The assertion 
requests the sending device to resume transmission. In this case, uart_rtsn is an active-low signal. 
With auto-CTS, uart_ctsn must be active before the module can transmit data. The transmitter circuitry 
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checks uart_ctsn before sending the next data byte. When uart_ctsn is active, the transmitter sends 
the next byte. The auto-CTS function reduces interrupts to the host system. When auto-CTS flow 
control is enabled, the CTS state changes need not trigger host interrupts because the device 
automatically controls its own transmitter. Without auto-CTS, the transmitter sends any data present in 
the transmit FIFO and a receiver overrun error can result. In this case, uart_ctsn is an active-low 
signal. 


6.21.4.1.4 Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. When the 
UART_SFCTL reigster bit[1] is set to 1, the software flow control is enabled. The user also can config 
the UART_SFCTL reigster bit[0] to select the mode of the software flow contorl function. 

The process of the software flow control is showing as the figure 4.The reciver endpoint use the 
receive fifo index to judge whether to suspend the tranmision. When the receive fifo index is larger than 
the threshold, the receive endpoint will send XOFF command by uart_tx to the transmit endpoint, then 
the transmit will be suspend. When the receive fifo index is smaller than the threshold , the receive 
endpoint will send the XON command to transmitter to restart the transmission.Vice verse, when 
transmitting data, the uart rx will receive the XOFF and XON command to suspend and restart the 
transmission.So the UART module will realize the control flow without use CTSn and RTSn signals, it 
can reduce the usage of IO resource. 

Since the software flow control will send command to represent the flow control status, there will be 
several data have the same value as the XCMD(XON/XOFF), in order to prevent transmission error, 
the data or the command should be escaped before transmitting or after the receiving. So it will use 
another command ESC to represent the data status. 

The UART module support two mode for escaping. The fisrt mode is send XCMD as the normal data, 
and use ESC command and the inverted data to repesent the transfer data that has the same value of 
the XCMD and ESC.The second kind is send the data that has the same value of the XCMD as normal 
uart transmitting, and send XCMD with a ESC prefix. The format example are shown as follow: 
Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent ESC, 

When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 0x77 OxEE 0x77 
OxEC 0x77 0x88. When transimit XON, it should be tranismit 0x11. 

When use mode 1 to transimit data Ox11 0x13, the data can be tranimited without escape, when 
transimt XON, the transmit data should be 0x77 0x11, when transimit data 0x77, the data should be 
escaped to 0x77 0x77. 
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Set XOFF & XON char 
to UART command 
buffer 


A 


> UART TX & RX 


no 


udge RX XOFF? 
x byte == ХОЕЕ 


TX insert XOFF char 
to Device(hold 
device) 


hold TX FIFO 


üdge RX fifo Fu 
rx cnt^ctll rhft 


TX insert XON char 
to Device(release release TX FIFO 


device) 


Figure 6-38 Software Flow Control Processing Flow 


Mode 0 DATO DATI | DAT2 | ЕВСР | -DAT3 | БАТА DATS 


Mode 1 DATO DATI DAT2 DAT3 DAT4 DATS 


Figure 6-39 Software Flow Control Data Stream(Mode0/Mode1) 


6.21.4.1.5 Interrupt sources 
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The UART also provides a TXF empty interrupt threshold that can be configured by writing UART CTL2 
[14:8]. Atx fifo empty interrupt will be generated when the number of TX FIFO data bytes is less 
than the TX interrupt watermark value. It is auto cleared when the condition disappears. 

UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. An rx. fifo full interrupt will be generated when the number of RX FIFO data bytes is larger than 
the RX interrupt watermark value. The interrupt will be auto cleared when the condition disappears. 
An rx tout interrupt will be generated if the UART has not received data from the input line in a period 
of time. This period depends on the baudrate and the value of CTL1 [13:9]. If the value of CTL1 [13:9] 
is ‘0’,the interrupt will never be generated. The interrupt can be cleared by writing “1” to UART ІСІК bit 
13. 

When having received data, UART generate parity error/framing error if error condition occurs. Also, 
when having received FIFO overrun, an error interrupt will be generated. Writing to corresponding 
interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the corresponding 
registers. 

When TX FIFO is empty and TX is idle, setting send break bit forces the TX data output to low. 


| Таа : Таа ! ШІ 


stop bits 


Figure 6-40 UART timing parameter 


6.21.4.2 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode is selected by 
writing “1” to UART CTLO [15]. The default value of this bit is “О”. 

IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into UART module. The 
IrDA transmit block changes the UART transmit serial bits to the IrDA timing, and then sends to TXD 
port. On the other side, the receive module detects the IrDA timing from the RXD port and changes 
back to UART bit stream to let the UART receive block to finish the data receiving. 

Figure below shows the transmit IrDA timing. The polarity could be changed by UART CTLO bit 9, and 
the pulse of a bit may be 3 or 4 high cycle controlled by the UART CTLO bit 13. In the no polarity invert 
working mode, when sending “1”, the output remains “0”. And when sending “0”, output follows the 
IrDA timing as demonstrated in the figure. On the receive data path, the polarity could be change by 
UART_CTLO bit 10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. 
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| Toata | Toata | i m*n'óhta 


АРВ CLK*DIV | 


TXD 0 7/8 9 10111; 15 | 


Figure 6-41 IrDA transmit timing 


6.21.5 Control Registers 


6.21.5.1 Memory map 


Offset а 

Description 
Address 

Write data to this address initiates a character transmission 
0x0000 UART_TXD 

through TX FIFO 


XCMD(XON/XOFF) command config register 


6.21.5.2 Register Descriptions 


6.21.5.2.1 UART_TXD 
Description: Write data to this address initiates a character transmission through TX FIFO. 
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ан Гэ ао |а ав а ае а а аз Га а Гао е Гео е 


еј E] 
ПЕ o О О ОС О ОС О ОС ОС О ОС ОС О ОС О ОСИ 
в е а з ае и оо е о е е а а ео 


Reserved 


Reserved UART_TXD 


Type 


ИЕ, м 


Field Name Туре | Reset. | Description 

Value 
UART_TXD [7:0] WO 870 Write data to this address initiates а character 
le els te _ 


6.21.5.2.2 UART_RXD 


Description: the entry of RX Data FIFO, read RX fifo from this address 


Ce [scs [2 o [2 |: 5 [a [эз [e [т [8 | e [тв | e № 


Reserved 


Reserved UART RXD 


Field Name Туре | Reset | Description 
"ENS Ue 
ОАНТ RXD [7:0] 870 FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


6.21.5.2.3 UART_STSO 


Description: UART status register 
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Ce [sro po [2 [2 25 [2s [2 [25 [ [5 Гао [9 [в [т е 


Reserved 


Rest [s [s [o | Ys [о о fo} eo CAN [Ще oo or ovg 


Field Name R/W Reset Description 
Value 


TRANS_OVER [15] RO th Data transfer is really over 


RXF_REALFULL [14] тво RX FIFO is real full(not 
relates to register 
KENN NN E 
TIME OUT RAW STS [13] 1'hO RAW timeout interrupt , this 
bit is set when receive time 
is out. 
ВХЕ REALEMPTY [12] тһ 1: rxf real empty 
QNS ја“ КЕНЕН 


о ___ 9 22-1 [RO 
[10] ThO (~rtsn)Request to send, if 

cnt_rxf< 
RCV_HW_FLOW_THLD, 
RTS=1, else RTS=0. if reset 
RTS=0. 

0% _ [RO | 

[BRK ОТСТ. RAW 515 — | 


(~ctsn)Clear to send. 


1hO (~dsrn)Data set ready(no 
used) 


BRK DTCT. RAW STS ІІ [RO јао | Raw break detect interrupt 
CTS CHG RAW STS B СЛИКИ Raw CTS change interrupt 
ров СНО RAW STS | [RO [10 | Raw DSR change interrupt 
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RXF_OVERRUN_RAW_STS | [4] 1hO Raw RX FIFO overrun 
interrupt 


FRAME ERR RAW STS ІІ | [RO [10 | Raw frame error interrupt 
PARITY ERR RAW 575 |] јво [то .|Raw parity error interrupt 


TXF EMPTY RAW STS [1] 1h1 Raw TX FIFO empty 
interrupt 


RXF FULL RAW STS |] | во [т Raw RX FIFO full interrupt 


6.21.5.24 UART STS1 
Description: | data number in the ТХЕ and RXF 


0x000C Register description (0x0000_0000) ЏАВТ 5151 


| Bi (зт [30 | 29 | 20 | 27 | 726 | 25 (24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


ы MEZNN un - s 


| Type | 


TXF_CNT [14:8] 7T'hO The number reserved in TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO 


mee Jan po [цо | | 


RXF ONT T'hO The number reserved in RX 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


6.21.5.2.5 UART IEN 


Description: UART interrupt enable register 
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Ce [sro [o [2 2r 25 [2s [2 [25 [ [2 [ е [в [ v [ v6] 


Reserved 


Type 


ТИ Е RON ETSI IARE RES ER ЕВ 
FRA | PAR | TXF RXF 


DSR | RXF 

BRK | CTS 
CH OV 

_DT | _CH 
GI ERR 

Reserved Reserved CT I а! 
NT. UN 

im NT | NT. 
EN INT 

EN EN 
EN 


Field Name R/W Reset Description 
Value 


[meme neg [ro [sm | | —- — 
сте она Wr EN је [м 


Е 
1 
1 


Frame error interrupt enable 
Parity error interrupt enable 


TX FIFO empty interrupt 


Bw 
AN 1hO RX FIFO overrun interrupt 
SUOMI E 


R 
R 
R 
R 
R 
R 
R 


FRAME ERR INT EN 
PARITY ERR INT EN 


TXF EMPTY INT EN 


[1] 


enable 


RXF FULL INT EN jo ам ЕС RX FIFO full interrupt enable 


6.21.5.2.6 UART ICLR 


Description: UART interrupt clear register 
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Ce [sro [o [2 [2 25 [2s [2 [25 [ [2 Го [9 Гео 


Reserved 


Type 


F | = | | | Е 


| Type | орал RRS 


Field Name R/W Reset Description 
Value 


TIME OUT INT CLR [13] WO ThO Write “1” Clear time out 
interrupt 


рење [neg јо Jo | —— — — — 


BRK DTCT INT CLR [7] WO 1hO Write “1” Clear break detect 
CTS CHG INT CLR WO 1'hO Write *1" Clear cts change 
DSR CHG INT CLR [5] WO 1'hO Write “1” Clear дог change 
RXF OVERRUN INT. CLR [4] WO 1'hO Write “1” Clear rxf overrun 
FRAME ERR ІМТ CLR [3] WO 1'hO Write “1” Clear frame error 
PARITY ERR INT CLR Write *1" Clear parity error 
ii EN 


[mss ја [o [mw 


6.21.5.2.7 UART_CTRLO 


Description: UART control register 
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Control register (0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


IR T 
IR T DB STOP ВП. 

ХЕ | RXI BYTE_LEN 
X IV 


| Type | 


[FieldName — [Bt [RW [Reset Value [Description — —— | 
[Reewd ја јо је | | 
set “1”, increase pulse width for one clock. 


IR RX IV [10] IRDA RX polarity inverse 
IR TX IV э [ам |180 [|IRDATX polarity inverse 
DTR. REG 16) [ам ЕСЕКТЕН This bit controls the dtrn output 


SEND BRK ЕМ | [7] RAN 1'hO When TX FIFO is empty and TX is idle, 
setting this bit forces the TX data output 
low. 

Need to be cleared by MCU. 

RTS REG R/W 1'hO When ЏАВТ SFCTL[1] is 0 and 
UART CTL1[7] is 0, the rtsn signal is 
controlled by RTS REG bit 
0: rtsn is high 
1: rtsn is low 


STOP BIT NUM | [5:4] 0: unused, 1: 1stop bit, 2: 1.5 stop bits, 3: 2 
stop bits. 


BYTE LEN [3:2] data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 bits. 


PARITY EN [1] RAN тво 0: parity disabled 

eee pe free 
ODD PARITY R/W 1'hO 0: even parity 
lom Im [шш os 
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6.21.5.2.8 UART_CTRL1 


Description: UART control register 


Lm [ss а [2 [o [26 [2s Га [a [4 [ | s [зв [з [| 


Reserved 


PB RX TOUT THLD RCV HW FLOW THLD 
WE 


| Type | КА 


Field Name R/W Reset | Description 
Value 


DMA_EN T “1” enable DMA access UART FIFOs 
LOOP_BACK Self test mode, TX input to RX 


RX_TOUT_THLD T 9] 5'hO Receive timeout threshold 
Receive time cycle num = RX TOUT THLD 
* ЏАВТ СКО * 8 

<= 1'hO Transmit Hardware Flow Control Enable 


“1” enable transmit hardware flow control 
“0” disable 

Receive Hardware Flow Control Enable 
"1" enable receive hardware flow control 
"0" disable 


ВСУ HW. FLOW. EN 
Receive Hardware Flow Control Threshold 


RCV HW FLOW THLD 
When RCV HW FLOW EN is enabled, if 
the number of unread bytes in the RX FIFO is 
greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 


6.21.5.2.9 UART CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 
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Ce [sro po [2 or [25 [2s [2 [25 [ [2 Гао [9 Гео 


Reserved 
vee да 
| eset | ОИ ЕЕС СУ ЕИ ЦЕ шен ЕЙ ШЕШ БН 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 [ 7 | 6 | 5 [| 4 | 3 [2 | тој 
Res 


Res 


erve ТХЕ EMPTY THLD erve RXF FULL THLD 


d 


"ен СМ Ал 
ГОЗ _ | с| с| г Го | го ШИ | | ;| “| ај: | 


[FieldName [eR [RW | Reset Value [Description | 
неее оор 
Гах ғаш тн [eg [ам sw | AXFirOdatafultiveshos — 


6.21.5.2.10 UART_CKDO 


Description: This register is used to configure baud rate 


Pen [so а [2 [o [25 [25 [ж [ [зе | & [ | s e | | № | 


Reserved 
е —_____“—55 
| eset | О | ЕС И О ЦЕ И ЕСЕ И ИЕ БИ 
| Bi [35 | 14 | 13 | 12 | 1 | 10 | 9 |. 8 | тјеј5јајзјј тој 


UART CKDO 


Type 


UART CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


6.21.5.2.11 UART STS2 


Description: UART interrupt mask status 
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Ce [sro [o 2 2 25 [2s [2 [25 [ [2 Го [9 Гео 


Reserved 


Type 


Е | к 


TS 
| Tre ЕЯ °° | с | с.| | | с | Fo | со | 
Ш НИ KENUZUULHZEEREREN 


Field Name R/W Reset Description 
Value 


TIME_OUT_MASK_STS [13] А ЧУ. Time out interrupt mask 
status 


ење ја јо је | —————— _ 


BRK_DTCT_MASK_STS [7] тво Break detect interrupt mask 
с eee 
CTS_CHG_MASK_STS тво CTS change interrupt mask 
ЕС ҚУ ЕН јин 
DSR_CHG_MASK_STS [5] ThO DSR change interrupt mask 
AN zo јин 

ВХЕ OVERRUN MASK. STS | [4] ThO RX FIFO overrun interrupt 
OOO у Im јат 
FRAME_ERR_MASK STS [3] ThO Frame error interrupt mask 
AXANN јко је |“ Eme 
PARITY ERR MASK STS [2] 1hO Parity error interrupt mask 
S up је mam 
TXF EMPTY MASK STS [1] 1hO TX FIFO empty interrupt 
E een 
A [eomm 
status 


6.21.5.2.12 UART DSPWAIT 


Description: UART control register 
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Ce [sro po [2 [2r [25 [2s [2 [25 [в [э Гао e 


Reserved 


О ee ee ЕВ 
ЕШ ЫЕ ИШ ЈИЕ ЕСЕ ЕН ЕС И 
нт АВЕ ЗА Е ЕЕ 


а | б 


| Туре | 


TX DMA MOD SEL |[5] R/W 1hO 0: tx dma req keep 1 until 
receiving the rx dma ack 
1: tx ата req is “1” when 
rx full is “1”,else “0” 
RX DMA MOD SEL | [4] RAN ThO 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx full is “1”,else “0” 


UART. DSPWAIT [3:0] This register is used for DSP 
control 


6.21.5.2.13 UART_SFCTL 


Desciption : UART software flow control function configuration register 
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ае [з Гао [9 [28 [27 [6 [25 м [э [ [т [в [19 [тв [лт [15] 


Reserved 


SW. 
Reserved 
LE 


[FedName [ви [RW | Reset Value |Description | 
SW FCTL EN [1] | “0”: Disable software flow control 
pem л” = Ку ; Enable software flow control 
SW FCTL MODE "0" software flow control mode 0 
mmt m БЕ Градината 


6.21.5.2.14 UART XCMD 


Desciption : UART XCMD command configuration register 


Per [sro [o [2 [2 [25 [2s [2 [2 2 2 Гао [9 еее 


Reserved 
еј = 7 
Reset | БШО ШЕШ ЕЕ ШЕШШ ЫЕ БЕШ И ШЕН ШЕШ БН ЕШ ЕСЕ 
| Bi | 15 | 14 | t3 | 12 | v | 10 [ 9 | 8 [ 7 | 6 J 5 |а {з [2 | 1 0 


UART ХОМ UART XOFF 


Type 
С ORC МЕИБЕЧИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


[ei [RW | Reset Value [Description — — — — 
UART_XON [15:8] 8'h11 The XON command 
wem que m ЫШ ВИ 
UART XOFF [7:0] 8h13 The XOFF command 
2 5 | 


6.21.5.2.15 ЏАВТ Е5САРЕ 
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Desciption : ЏАВТ ESCAPE command configuration register 
0x003C UART ESCAPE register(0x0000_0077) 


| Bi (зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 [20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


ПЗ 
| Reset ИШ ЕШШ И И ИНЕШ ИШЕ СЦ ER ИШИ ИЕ ИЕ И 
ЕСЕ hares RR СЦ ORT СИ ЕНЕ СЕН 


U3 КИЕНЕШЕИКАК - 
[m [mw СЕТИ 


UART ESCAPE [7:0] 8'h13 The ESCAPE command 
configuration value 


6.21.6 Application Notes 


Including RAM input and output formats, special requirement, software control flow, description, etc. 
Working in UART mode with hardware flow control (full duplex) 


e The initiator writes to the setup register (global register) 
e The initiator writes the UART_CTLO register bit 15 to "0" to enable UART mode. 


e Тһе initiator configures ЏАВТ CKDO registers to generate the suitable baud rate. For 
example, if clk uart is 26 MHz, UART. CKDO is set to 0xe1, then the UART baud rate is 115 К. 


e The initiator configures ЏАВТ CTLO to generate the suitable data format, such as parity 
enable and parity style, byte length, and stop bit number 


e SetUART CTLO register bit 7 to “1” to enable receive hardware flow control 
e Тһе initiator configures ЏАВТ CTL1 register bit [5:0] to suitable value 
e Set UART_CTLO register bit 8 to “1” to enable transmit hardware flow control 
e The initiator configures UART. CTL2 to generate receive watermark and transmit watermark 
e The initiator writes UART_CTL1 register to configure receive timeout value 
e Enable related interrupts by writing UART_STS2 register 
e Writing data to UART TXD 
Once the TX FIFO is not empty: 
e data in TX FIFO will appear on TX line in sequence 


e |f data number in the TX FIFO is less than the data empty threshold value, а txf_empty 
interrupt will be generated. After receiving this interrupt, MCU should clear the interrupt and 
write more data into the TX FIFO 
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e |f data number in the RX FIFO is more than the data full threshold value. An rxf full interrupt 
will be generated. After receiving this interrupt, MCU should clear the interrupt and read data 
from RX FIFO 


e |f receiving RX TOUT interrupt, read all data in the RX FIFO 

When the transmission is completed: 
e If RX FIFO is not empty, read all data in the RX FIFO when receiving RX TOUT interrupt 
e Disable all interrupts, disable uart en in global register 

When use the software flow control without ctsn and rtsn signal 


e The XON/XOFF/ESCAPE register should be configed before the enable of software flow 
control and mode selection 


e Тһе software flow control enable bit should be configured before starting a software flow 
control transation 


e The frame length must be configured as 8 bit, when enable software flow control function 


e Тһе flow control fifo deep threshold(uart ctl1[6:0]) should be bigger or equal than rx Ко full 
threshold(uart_ctl2[6:0]) 


6.22 SPI Interface 


Base Addr Range Addr Map Description 
0x70A0_0000 ~ Ox7OAF FFFF 


0x70B0_0000 - Ox70BF FFFF SPI1 
0x70C0_0000 ~ 0x70CF FFFF SPI2 


6.22.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to interface with 
SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It consists of a serial shift 
register with serial data input, serial data output and serial shift clock. The shift clock can be selected 
from either an interval source or an external source. Operating the SPI with the internal clock source is 
called the Master mode of operation. Similarly, operating the SPI with an external shift clock is called 
the Slave mode of operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode 
and 3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


6.22.2 Features 


e Compliant with the SPI standard 
e Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 


e Serial clock with programmable frequency , polarity 
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Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 

Only receive mode , the length of words ready to receive form the slave can be programmed 
The intervals of two SPI frames can be programmed 

2 DMA requests 

Single interrupt line for multiple interrupt source events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 


Date rate up to 24Mbps 
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6.22.3 Signal Description 


Base Band Chip 


| Spi_sck 2 ^ убок 
SPI Мойше spi do Generic 
Ке. k 
SI ӘРІ Slave 


spi_di SO device 


spi csn 


spi cd 
— 


Figure 6-42 SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


spi_sck SCLK 
МЕ 
SPI Module Generic 
spi_do SI SPI 
9 Master 
piz < SO device 
spi_csn CS 


Figure 6-43 SPI in Slave Mode(FULL-Duplex) 


6.224 Function Description 


The SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi_do and spi_di) and generate clock (sck) and control 
signals(spi_ncsi). 

Write data to this Spi_txd register initiates a character transmission through TX FIFO, the pointer 
txf_wr_address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs 
in transmit line. 

Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
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more than the receive data full threshold value, an rxf_full interrupt is generated. MCU will read data 


from RX FIFO as soon as receiving the interrupt. 


CLK , 


APB < 


SPI MCLK 
generator 


' 


SPI control 
register 


Y 


| 


SPI SCK 
generator 


— > SCK 


RX/TX FIFO 
control 


' 


SPI RX/TX 
control 


— > SDO 
о SDI 


| 


RX/TX data FIFO 


Figure 6-44 


6.22.4.1 MICROWIRE/PLUS work mode 


Diagram of SPI 


SC9820A Device Specification 


чо sSCKI] as slave) 


sCSI as slave) 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial communications 
scheme, originally implemented by National Semiconductor's COP400 family microcontrollers. It has 
three wires, SI (serial input), SO (serial output), and SK (serial clock). The input data one the SI is 
shifted high order first into the chip; the output data is shifted out high order first from the Most 
Significant Bit (MSB) on SO. The SK clock is generated internally for the master mode. One burst has 
8 data bits. The input data is captured on the rising edge of SK. Following is the timing diagram. 
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+ 2n*Tdata ! : 2n*Tdata ! 


SK 3 " 2 
SO 


Sl 


Figure 6-45 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


: 2n'Tdata ; : 2n*Tdata ; 


Figure 6-46 — Alternated Phase SK Clock Timing (CPOL=0, СРНА-1) 


" 2n*Tdata ! " 2n*Tdata ! 


SK 
SO 
Sl 
Figure 6-47 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 
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" 2n*Tdata ! : 2n*Tdata ! 


Figure 6-48  MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is shifted out on the 
falling edge of the SCK clock. It is also allow an additional Alternate SCK Phase Operation. In the 
alternate SCK phase operation, data is shifted in on the falling edge of the SCK clock and data is 
shifted out on the rising edge of the SCK clock1. 

To configure SPI for this mode, just enable SPI clock in global control register, program spi сно control 
register, enable RX data shift in at ЗСК rising edge(spi ctlO[0] = 1), and enable TX data shift out at 
SCK falling edge(spi ctlO[1] = 0), set transmit data bit number to 8. Also program spi сіка according 
to MCLK and SCK clock rate. Leaving other control register with default value. When put data into 
TX FIFO, the SPI will send and receive an М bit data at the same time. 

The clock phase and TX/RX data timing is programmable to meet other requirements. For example, 
for: 

М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сино = 0х0е22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi сно = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi_ctl0 = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi_ctl0 = 0х2е21 

CPOL=0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means ЗСК idle phase is high, maps to spi ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 

СРНА maps їо ctlO  reg[1:0], 

“10” (CPHA=0) means output data at the first negedge of clk while receiving data at the second 
negedge of clk 

“01” (CPHA=1)means output data at the first posedge of clk while receiving data at the second 
posedge of clk 

"00" and “11” are not available in this mode 


6.22.4. Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. It 
generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells when to latch 
the received byte and prepare the next data for transmit. 
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If enable sync mode by setting spi сно register bit14, the sync pulse will appear on the last bit. If 
program spi ctl1 register bit 4-0 to N, the sync pulse will locates on top of bit N. The SYNC bit can be 
program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


: 2n*Tdata : 


«к | LJ LJ Lee! LI L 
SYNC : : ~ / \ 


Figure 6-49, Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
6.22.4.3 4-wire Serial Interface(s8) 


SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP UC1607. Only 
write operations are supported in this mode. Pin CS is used for chip select and bus cycle reset. Pin CD 
is used to determine the content of the data been transferred. On each write cycle, 8 bits of data, MSB 
first, are transmitted on falling ЭСК edges. If CD=0, the data byte will be decoded as command. If 
CD=1, this 8-bit will be treated as data. Pin CD is examined when SCK is pulled low for the LSB(DO) of 
each burst. The maximum SCK frequency required is 5MHZ. 

To enable SPI working in this mode, all settings are same as program MICROWIRE except to enable 
TX data shifting out at ЗСК rising edge. Also need to set spi ctl1 control register bit7, enable 58 mode, 
and assign the CD signal output from one of the four CS pins by programming bit11~8. Please pay 
attention to not mapping CD to the same CS pin used for LCD chip select. For example using CSO as 
chip select, using cs1 as CD, we should program spi ctlO register bit11~8 “1100” and programming 
Spi ctl1 register bit11~8 “0010”. 


CSI м / \ 
\ / 
Ср \ / 
\ / 
/ VA \ Қ / \/ \/ \ \/ \ Ny 
SDO X D7 A D6 Ж DS Y D4 4 D3 D2 ) D1 X DO X XX X D7 Y D6 А 
SCK 
nxTclk 
« = 2xnxTclk«— 


Figure 6-50 — 4-wire Serial Interface (58) Timing 


1) SW write 9 bits data to TX FIFO while снО reg[6:2]] program to 8. Bit 8 is used to control 
CD signal, and bit[7:0] will be used to transmit to slave. 
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2) SW Set SPI CD BIT, this bit will be connected to SPI CD pin, will be used to transmit to 
slave 


6.22.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO works as an 
in/out pin because data has to be read/write through the same pin. SCK is the serial clock, output data 
from SDO change at clock falling edge, input data is sampled at falling edge. See Figure 8. There is 
also an alternate SCK phase operation, data output at clock rising edge and input data is sampled at 
rising edge. See Figure 12. One burst has 16 bits. 7 address bits sent first. Bit8 is command bit. “1” 
means writing 8 bits data to the slave. “O” means reading 8 bits data from the slave, the read data 
address in slave is the 7 bits address sent in the same burst. 
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Data Write Timing 1 


1 2 3 4 5 6 7 8 9 10 11121314 15 16 


eee OT ШЕ ЕНЕ КЕ ДЕЈ ЕИ ЕЕ НЕ 


оси өні t t 
toy top SHCH! *CHSH1 


tsc 


SDI Y лы X Asi Ула у ла у Ар “ДІР ^o w СҮРЕСІ ІШ Y om X eo X 


INDEX ж DATA --З 


Data Read Timing 1 


1 2 3 4 5 6 * 8 9 10 11 12 13 14 15 16 
вок TLIINV LILI LU LU LUI Че № 111 
EK—X——35 ----5 
сіл өні t t 
toy tst өнені 'cHsHt 
e] tsc 
SDI КЕСЕ Х дај X AG] X AUI X an Као Ун ке X ол X om ү" ү Dit] X oo X 
INDEX * р-ЖҚққҡқҡқжқққҚҡ»ҡ-%- 


Figure 6-51 3-міге Serial InterfaceTiming 1 
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Data Write Timing 2 


1 2 3 4 5 6 T 8 9 10 111213 14 15 16 


әк ІТІГІПГПІГІПГПІПГІГІЛТТТІГІІ 


ЖЕ €—3€— ——3 
Мона 7. 2 t t 
sH lg. SHCH2 "CHSH2 
--- tsc 
SDI Х ^el ХлХ лм X БЕРЕ X AU СОШ fom X bg Б | оп оо у 
INDEX х DATA || ———— 


Data Read Timing 2 


1 2 3 4 5 6 7 8 9 10 111213 14 15 16 


вк | LT LINI LILI LI LI LICAMT W ШЕ 


C—X———3 
исто оно t 1внсн2 їснен2 
SH. "5. 
Е tsc 
SDI X А6] p: АБ) Х АА] NES X ^a X Alt] X лшщ у R XX om Х pte ј " ЕШ X О bi 
" ІМОЕХ * DATA Е 


Figure 6-52  3-міге Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to 0х0е43 „теап5 16bits sent іп one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to сѕ0. Set spi ctl1 to 0x3028 , 
means to enable 3-wire mode, command bit is bit8. Setspi ctl2 to 0x07 ,іпе read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 

If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of ЗСК, and go 
high after half cycle of the last edge of SCK . 

To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting are same as 
timing 1. 

New feature: 

When set spi mode-1 / 2 , са bit will be send out with data together ‚апа be put to bit 8 position. 


spi cd mode & 
tx pos tx en 


TX FIFO Shift register 


ѕрі cd bit 


Support cd bit be transmitted with data together. Set SPI CD ВІТ, put it to bit 8 position when transmit 
out from tx shift register. 
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CS 


SCK 


вы — [ra| Го Ге Геро Ге Гог [| 


When set spi mode = 1/3 , spi d oe is controlled by is rx only bit, when set is rx only БЕ, spi d oe 
is 0, and spi d ie is 1. 
Logic description: 


S3w po s3w md 


s3w rd strt 


“(гх data num!-0 


6.22.4.5 . Dummy control 


SPI controller supports write and read configurable dummy clocks. 
For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set dummy clock 
number when write LCD. 


CS = 

= 1% m" 

Е DCX | D7 D6 | D5 | D4 D3 D2 D1 ро рсх | 07 
Dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set dummy clock 
number when read LCD. 


TX RX 


iud [1 ПИН 
5 4 3 | 


SDO DCX | D7 D6 DS D4 D3 D2 DI DO 
Dummy clock | 
SDI D6 
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6.22.5 Control Registers 


6.22.5.1 Memory map 


Offset Description(detail of abbreviation of this control 
ү 000 Јадрото | 
Write data to this address initiates a character 
0x0000 SPI TXD transmission through tx FIFO 
€ jm | Read this address retrieve data from rx fifo 
сом (зо d Clock divider bit 0 to 15. Divider is (n+1)*2 
0x0004 SPI_CLKD 
Only used for slave mode 
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6.22.5.2 Register Descriptions 


6.22.5.2.1 SPI_TXD 


Description: Transmit word or Receive word 


Lm [sp 2 [2 [2 25 [25 [за T [ T [ [зэ [зв [зт |е | 
еј у= 


SPI TXD 


ГЛЕНИНЕНЕНЕНЕНЕНЕЛИНЕНИНЕИИНЕЛЕНЕН 
ШІН ав а а |а и | а е е е е а а а а о 


SPI TXD 
Type R/W 


ун NNNM 00 
[Rest | o | o 5» | o | [оо [о ој CRA ejeje] 
Field Name Type | Reset | Description 
peer [eae PRS 
SPI_TXD [31:0] R/W 320 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.22.5.22 SPI CLKD 


Description: Clock divisor bit 0 to 15 


Clock divisor (Reset 0х0000 0003) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEN 


Reserved 


Type 


SS CUT 
| Reset | ШИЕ ЕКЕН Е ОЕ А ИЕ И Е И СТ ИС АСИ 
Ж Bt [15 14 12 r2 | i | vo 9 | 8 | 7 | e | s | a | з | ај 1 |o 
[Name | GN NP ү” за | 


SPI CLKD 


SPI CLKD 


(даја | : | обе | ој ој ој ооо от 


Field Name Type | Reset | Description 
Value 


SPI_CLKD [15:0] R/W 16'h3 Specify the clock ratio between spi sck and clk spi. 
ІСІК spi runs at 48 MHz, and spi sck runs at 
12MHz, SPI CLKD should be 1, 
Spi sck = clk_spi/2(n+1). 


Note: 
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When work in the slave mode, the frequency of spi_sck depends on the sspi master, so 
the register SPI_CLKD is not used . 


6.22.5.2.3 SPI_CTLO 


Description: This register is used to configuration of the SPI interface 


Lm [sc [э [э [28 or [2 [5 [2s [a [е [1 [ | e [зв | [| 


Reserved 


НЕЕ = С Hume V Ni: 


ЕЛ 
L-IKNENER ИКЕНЕН: A ВИИИ ЕИ 


SYNC POL [15] R/W 1'hO Sync polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


Swcwo Јна 
SOK REV — [rs 
mp — [so — [m — у SS 


SPI СОМ РНЕ | [11:8] R/W A hf 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: с$0 is valid 
“1101”: cs1 is valid 


LSB [7] R/W ThO In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 


CHNL_LEN [6:2] Transmit data bit number. 
“0” : 32 bits per word 
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"1" : 1 bits per word 


"81": 31 bits per word 

“4” enable TX data shift out at 
clock neg-edge 

“1” enable RX data shift in at 
clock neg-edge 


6.22.5.2.4 SPI_CTL1 


Description: This register is used to configuration of the SPI interface 


Configure register (Reset 0х0000 3000) SPI CTL1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


-B- i idi CREEL _ v 


| Type | 


usu [m — [m |  —— — — 


RTX MD [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN СОМ SEL | [11:8] R/W 4'hO S8 CD or SYNC signal maps to 
csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


Cs. H MD 1hO 3-wire Melody timing 1, csn high 
mde enable 
S3W MD "1" : enable 3-wire mode 
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S3W POS [4:0] R/W 5’hO 3-wire mode, миг control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6225.25 SPI_CTL2 
Description: This register is used to configuration of the SPI interface 


0x0010 Configure register (Reset 0x0000_0000) SPI_CTL2 


| Bit | зт 30 | 29 28 | 27 | 25 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | T8 | 17 | 16 | 


Reserved 


ONL IS 5 
Reserved S3W RD STRT 
Y H 


| Type | 


mug [m СС ] | 


TX DMA SEL R/W 1hO0 0: tx dma req keep 1 until 
receiving the tx ата аск 
1: rx dma req is *1" when 
tx empty is “1”,else "0" 
RX DMA SEL RAN ThO 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx_dma_req is “1” when 
rx_full is “1”,else “0” 
RX_ONLY_HLD “0”: working on only receive 
mode, when rxf_realfull is high, 
SPI will be held until rxf_realfull 
is low 
“4”: no holding 


мА SLVD 1hO "0" : master 
: slave, only support 
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| — microplusmode si mode 


T -— RD ТАТ - 0] ЕИ: data start bit ,used for 
3-wire mode 


6.22.5.2.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 


Cm [sr o2 [o [2r [25 [25 [2 [эз [в [т [в | e [тв | № 


Reserved 


БЕТІ RXF_EMPTY_THLD RXF_FULL_THLD 


Field Name R/W Reset Description 
ed ағынан 
RXF EMPTY THLD | [12:8] | R/W 5'h10 Receive FIFO data empty threshold. 
ШЕЛ ЕНИ 
[Reeved ла) [RO је | 


RXF FULL THLD n R/W 5'h10 Receive E аа data full threshold. Relative 
with rx_fifo_full interrupt 


6.22.5.2.7 SPI_CTL4 


Description: This register is used to configuration of the SPI interface 
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Cm [sro [2 [27 [25 [25 [2 | 5 e [э Гао |е Гере 


Reserved 


IS F 
И c 
YD L 


ype [ee [aw [ew epe [| И 
L'IENERENERKUERERERERERESEZEHENENKN 


RX ONLY DO [15] RAN тво working in only receive mode, 
“0”: SPI send all 0 to slave 
“1” : SPI send all 1 to slave 


IS FST [14] RAN ThO "0" : normal mode 
"1" : fast mode 
Only used for slave mode 
PHS DLY [13:12] RAN 2'hO Phase delay. Relate to fast 
mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 
SYNC CLKMASK [11] R/W 1hO “4” Mask out the first clock 
SYNC. HALF [10] RAN 1hO Sync half, sync width is half 
бы eee 


IS RX ONLY RAN ThO “1”:receive data only. 
The bit should be written at 
last. 
Only used for master mode 
BLOCK_NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 
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6.22.52.8 SPI CTL5 


Description: This register is used to configuration of the SPI interface 


Lm [sp 2 [28 or 2 [2s [ 2« [s [е [# в | e [зв [| [ v] 
"| eC 


Reserved 


Pe ОЕ 
Г сот | АЗ ВЕ ОЕ ОЕ eee О ОЕ С С ВИ СИ 
| Bk [че v4 | 19 t2 | rt | wo | o ват | e | 5 | 4s | 2] тој 


ITVL NUM 


Type RW 


ITVL_NUM [15:0] R/W 16'h0 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.22.5.2.9 SPI INT EN 


Description: SPI interrupt enable register 
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Cm [spo] [2 [2 [25 [25 [2 | 5 [в [э Гао |е [в | v | o] 


Reserved 


Type 


ee aa eee 

| Reset | ШИК ИШ И И И КН СИ ВИ нін С ВО ОЗ И ИС 

IBI eRe rack АЕ REC 
RX 


TX 
Reserved = = 41 
9 ы _IN 


N 
= Paw ан [aw С Aw Pw МСА aw [aw |а 


Field Name R/W Reset Description 
Value 


ІСТЕЛГЕН ІС ја [то вашето | 
Е ОО [e ја СИ Twendinterupt enable | 


1 
ШЕЙ 


1'hO Rx overrun reg interrupt 
enable 
Tx Но full interrupt enable 


ВХЕ EMPTY INT EN [1] 1hO Rx Но empty interrupt 
enable 


[mus —. је n ео | 


1'hO Slave mode timeout interrupt 
enable 


TXF FULL INT EN 


RAN 
R/W 
R/W 
R/W 
R/W 
R/W 


6.22.5210  SPLINT_CLR 


Description: SPI interrupt clear register 
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Cm [sro] 2 [2 [2 [25 [2s [зи [2 [в [2 Го ] s Гере 


Reserved 


Type 


4 | - 


Лл СЕЗ ЕҠЯ КИЕ 


Field Name R/W Reset Description 
Value 


RX END INT. CLR е |мо |1 | Rx data end interrupt clear 
TX END INT | ТХ ЕМО ІМТ я — | у E Tx data end interrupt clear 


TIME самота INT_CLR 1hO Write *1" clear slave mode 
RX OVF INT CLR Write "1" clear 

ТХЕ EMPTY INT CLR [3] 1hO Write "1" clear Tx fifo empty 
TXF FULL INT CLR [2] WO 1hO Write "1" clear Tx fifo full 
ВХЕ EMPTY INT. CLR [1] WO 1hO Write "1" clear 

RXF FULL INT CLR WO 1hO Write “1” clear Rx fifo full 


6.22.5.2.11 SPI INT RAW 


Description: SPI interrupt raw status 
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Cm [sro [з [2 [or [25 [2s [2 [25 [ 2 [2 Гао |е ерее 


Reserved 


Type Reserved 


EB 


TS TS TS TS TS Е 
| туре | | Ro | ro | ro | ro | мо | o | во | mo | ro ж | 
аы  . BHEBHHEESHEH 


Field Name R/W Reset Description 
Value 


RX END IRQ tho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX DATA LEN data from 
slave. 

TX END IRQ Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 

TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 

RXF FULL RAW STS ThO Raw rxf full interrupt. This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS Raw slave mode time out 
interrupt 
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RX ОУҒ RAW STS [4] ThO Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W з |RO |191 |Тхіетріу мог debug) 


TXF_FULL_RAW_STS е [ло  јтно | Raw Tx_fifo_full interrupt 
RXF_EMPTY_RAW_STS |n] [во |181. | Rawrx_fifo_empty interrupt 
RX_FIFO_FULL_R пй [RO [ао |Rxf ки r(fordebug) 


6225242  SPILINT_MASK_STS 


Description: IIS interrupt raw status 


Mask status (Reset 00000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type Reserved 


- 


L3 а DO 
L1 /ЕЛСЕИННЕНЕНЕН КЕ _ 


Field Name R/W Reset Description 
Value 


RX END IRQ MASK STS Tho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 

TX_END_IRQ-MASK_STS 1'hO Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX DATA LEN data. 


TXF_LEMPTY_MASK_STS |] [RO [тһ |Txf empty interrupt mask 
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ЕСЕ 


Rxf. full interrupt mask 

Slave mode time out 

Rx overrun reg interrupt 
PEE 


ThO Tx_fifo_full interrupt mask 

uil 
Rx Но empty interrupt 

v шш _ 


6.22.5.2.13 SPI_STS1 


Description: SPI RX FIFO write address and read address 


RXF address (Reset 0x0000 0000) SPI STS1 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


[FieldName [Bk |а [Reset Value [Description — | 
[Axe waoDA [nes Ro. [Sho | AXFirOwteacaress | 
[mes [us [о је — | | 
[me man [ww Ro | AXFiFOreadaddess | 


6.22.5.2.14 SPI_STS2 


Description: SPI status register 
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Cm [sro [2 [2 [25 [25 [ви [2 [2 [т [в [л [в [ | v9] 


Reserved 


тын Tor — јака [menie (зе _ 
Ics [үл јо [м рамо | 
mex тю me НН син 


“1” transmit process 

"0" idle state 

TX FIFO is real full. (not relates 
to TX full threshold) 


RX FIFO has no data 


RX FIFO is real full. (not 
relates to TX full threshold) 
This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 


watermark value. Auto cleared 
when the condition disappears. 
This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 
RXF EMPTY | This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF_FULL ; This bit is set when the number 
of RX FIFO data byte is larger 
Vid Spreadtrum Communications, ina, Confidential and Proprietary 605 1504 
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than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


6.22.5.2.15 SPI DSPWAIT 


Description: This register is used for DSP control 


Fm Га эо |а |a|” [25 [25 а [за [22 а [ | s Гео |е 


Reserved 


SPI DSPWAIT m 0] 4'h1 This register is used for DSP 
control 


6.22.5.2.16 SPI STS3 


Description: This register is used to observe the status 


Le [sro 2 [2 [2 [25 [2s [ж [2 [2 [1 [ | e [e [зт [ ve] 
Due он 


Reserved 


Reserved 


RX CNT 9'hO working in only receive mode 
as master 
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6225217  SPI_CTL6 


Description: This register is used to configuration of the SPI interface 


Lm [sp 2 [2 2r [25 [25 а 2 [2 [4 [ [зэ [зв |  [ v6] 
еј HMM 


Reserved 


те| m || T 


| № г жк < | 
L3 EOR : ШИ 


TXF_EMPTY_THLD | [12:8] R/W 5'h10 TX FIFO data empty threshold. 
Relative with rx Ко empty 
interrupt 


ее |р8 јо sm . . 

TXF FULL THLD [4:0] R/W 5'h10 TX FIFO data full threshold. 
Relative with rx fifo full 
interrupt 


6.22.5.2.18 SPI 5154 


Description: SPI status register 


Le [spo 2 [2 [2 [25 [2 [ж 2 [2 [т [ | s # |  [ ve ] 


Reserved 


Type 


[FieldName [et [aw [reset vaie [Description — | 
"хғ масон” [nes јо — — [sno [ПЕРО | 
[mew [us [ню  — [s — | — — — —] 
[хе moon [seo — Ro [зо — |TKFOreadaddes | 
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6.22.5219 SPI FIFO RST 


Description: Used to reset TX/RX FIFO 


Lm Jalol» |a|” [25 [25 [ва [за [2 [ж [s | s [зв [зт [ 56] 
СТ Е 


Reserved 


ae aaa ae 
Peset ВЕ ВЕ ИЕ ОЕ ЕВ Е О В О Е О ИКИ И 
СИ Ra ЕЕ Е Е ВЕ ЕЕЕ Е В ЕС ЕВ АЕБ 


SPI. 
Reserved 
OR 


| Type | 


ESI SEES DE 
[FieldName [en [mw [Reset Value [Description 


SPI FIFO RST R/W 1'hO “1” : reset all FIFOs. FIFO 
address will changed to 0 


6.22.5.2.20 SPI CTL7 


Description: This register is used to configuration of the SPI interface 


Cm [sro [2 [2 [27 [25 [ 25 [2 | 2 [ [т Га | e [тв [т № 


Reserved 


ЕР | | | Ш К В 
DS 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 608 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


[Reseed ја [о 9 р | 
був је рм је — | | 
[mave ГИ ЕН ЕИ РИ 
БЕЗ И БИ БИ Се 


SPI_RX_HLD_EN Тао 1: enable ahb2apb bridge read 
hold when rx fifo empty 
0: disable ahb2apb bridge read 
hold 


SPI_TX_HLD_EN [7] 1: enable ahb2apb bridge write 
hold when tx fifo full 
0: disable ahb2apb bridge write 
hold 


TX_CMD_SET 1 1: select fmark as the dma 
request 
0: select software dma request 


CSN select control: 

0: CSN 0 

1: CSN 1 

2: CSN 2 

3: CSN З 

CSN IE output set(only slave) 


| 


CSN IE СТ ШЕ R/W 


6.22.5.2.21 SPI STS5 


0: not support csn input 
1: support csn intput 


SPI MODE [5:3] R/W Зао Used for master only 
0: SPI MODE disable 
1: 8 wire 9 bit, cd bit, SDI/SDO 
share one IO 
2: 3wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, 
SDO 
Fill 
FIT 


Description: Used to observe csn error 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 609 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9820A Device Specification 


Cm [sro] [2 [2 [25 [25 [зи [2 [2 [т [в [з Герое 


ер 
ГЛЕНЕНИНЕНЕНЕНЕНИНЕНЕНЕНЕНЕНЕНЕНЕЕ 
ан | | | ае и оо е о е е о а ооо | 


- 5 и 


Reserved 


Field Name R/W Reset Description 

Value 
CSN_IN_ERR_SYNC2 ThO 1: indicates csn occurring a 
АЯ 18 AN eee 


6.22.5.222 SPI CTL8 


Description: This register is used to configuration of the SPI interface 


Register description (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


SPI CD BIT [15] тво Spi tx са bit: 
0: indicates command 
1: indicates data 


чо Гр | О 
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SPI TX DATA LEN H | [3:0] RAN 4'hO Indicates tx data length from 
tx fifo, High 4 bits of spi tx 
data length 


6.22.5.2.23 SPI CTL9 


Description: This register is used to configuration of the SPI interface 


Le [sro 2 [2 [2 [29 [25 [ж [за [2 [1 [ | s e | v | ve] 


Reserved 
EN 
Reset О О Е ОЗ СС ВЕ ВЕН ВЕ ЕЦ БН 
| Bit | 15 | 14 | 13 | ај ti | 10 | 9 | 8 | 7 | 6 | 5 | a | 3 ^2 {то | 
[Name [м 


SPI TX DATA LEN L 


a 
SPI_TX_DATA_LEN_L ЕИ 0] R/W 1610 Indicates: spi tx data length from tx 
fifo, Low 16bit of tx data length 


6.22.5.2.24 SPI_CTL10 


Description: This register is used to configuration of the SPI interface 


Register description (Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name c2 


Reserved 


_ви ЕСЕ ГИ ree ЕК ЕКО ЕСЈН ЕС ЕСЕ ЗЕН ЕС 
| мате | Reserved SPI TX DUMY LEN 
T 
нег нн 02 


Field Name R/W Reset Description 
Value 
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ma ју ГО 
SP| RX DUMY LEN | [9:4] Spi rx dummy clock length 


SPI RX DATA LEN H | [3:0] RAN 4'hO Indicates receives data length from 
slave, high 4 bits of spi rx data length 


6.22.5.2.25 SPI CTL11 


Description: This register is used to configuration of the SPI interface 


Cm [spo [2 [2 [25 [25 [ж] [ж [т [2 | s [тв [7 [ v6] 


Reserved 


Type 


ee ОЕ 
| Reset | В В И ИШЕ ВС | И И СИ ше С С ЕИ 
t ЕСЕ ЕС ea 


SPI RX DATA LEN L 


Reset | 


SPI RX DATA LEN L m 0] R/W 16’hO Indicates: spi receives data length 
from slave, Low 16bit of rx data length 


6.22.5.2.26 SPI CTL12 


Description: This register is used to configuration of the SPI interface 


Le [sc эо |ә [2 [2 [25 5 [ж [а [22 [1 [8 | s [e | v [ ve] 


Reserved 


Ена EN EE ERE ER RT EDT ЕН ЕЛ 
КЕ И НЕ НЕ НЕ НН ЕНЕ ЕНЕ ЕНЕ ЕНЕ ЕЕ ЕЕ ЕЕ ЕИ 
[FieldName |en ви [Reset Value Говор 
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152) о р  — — — — ] 
SW TX REQ Software TX data request, for write LCD 


SW RX REQ Io [мо [10 | Software RX data request, for read LCD 


6.22.5.2.27 SPI_STS6 


Description: Used to observe tx data counter 


Fe [spo 2 [2 [2 [25 [2s [ж 2 [22 [1 [8 | s [e и Ге | 
Pme он 


Reserved 


Type 


К MM ras 
| Reset ЖЕНЕШЕ И И И И RN АО | ВС Б 
t |15 | 14 12 12 | i | vo {о | 8 | 7 | e | s | à | 3 | 2 J t | 0 
[нате | (С талы (NS | 


TX DATA CNT 
Tyee |a о Сұл Ш 


TX. DATA СМТ | [15:0] во |  |16h0 Tx data cnt 


6.22.5.2.28 SPI 5157 


Description: Used to observe tx data counter 


Lm [sp 2 [2 [2 [25 [25 [2 2 [2 [т [ | s [зв [  [ v9] 
LOIN RN 


Reserved 


ар ока О ОИ ETE | [хо 


Type 


TX DATA СМТ. |[3:0] во [|5h0 |txdata counter 
TX DUMMY СМТ | [15:10] во |50 |txdummy counter 
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6.22.5.2.20 SPI 5158 


Description: Used to observe rx data counter 


Fm [scs 2 [2 [2r [25 [25 [за [за [2 [5 в | s [зв [| [ v] 
еј eC 


Reserved 


тт ООО ЕЕ 
| сот | АЗ ВЕ ОЕ ОЕ С ЕС И С СВ О ОЕ С С ВИ СИ 
| Bt 15 | 14 12 | r2 | t | vo j | 8. 7 | e | 5 | a зато 


АХ DATA ONT 


Type 


RX DATA CNT | [15:0] во | тһ Rx data cnt 


6.22.5.2.30 SPI. STS9 


Description: Used to observe rx data counter 


Ce [s эо | [o 2 [2 [25 [n [эз Гаа [a | e ере |е 


Reserved 


Dae | memor Pf] [ | | Г сит 


Type 


6.22.6 Application Notes 
6.22.6.1 Programming Model 


6.22.6.1.1 MICRO/PLUS тоде program examples 
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MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, С50 is valid, RX at 
rising edge, TX at negedge, SCK idle phase being low, Program control register: 

Spi clkd = 0x0001; 

Spi сно = 0x0e02; 

Spi ctl1 = 0х3000; 


Spi_ctl2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi_ctl6 = 0х1010 

16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready їо receive Ox1f 
words from slave, CS1 is valid,, RX а falling edge, TX at rising edge, SCK idle phase being 
low,Program control register: 

Spi_clkd = 0x0003; 

Spi_ctl0 = 0x0d41; 

Spi ctl! = 0x1000; 

Spi_ctl2 = 0x0; 

брі енд -= 0x1010; 

Spi_ctl4 — = 0x021f; 

Spi_ctl5 = 0х0; 

Spi.ctl = 0x1010 

8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, TX at 
rising edge, SCK idle phase being high, LSB, dma en, Program control register: 

Spi clkd = 0x0000; 

Spi сно = 0x26b2; 

Spi ctl = 0x3000; 

Spi_ctl2 = 0x40; //bit[6], enable dma 

Spi ctl3 2 0x1010; 

Spi си4 = 0х0000; 

Spi_ctl5 = 0x0; 

Spi ctl = 0x1010 

MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, RX at 
rising edge, TX at negedge, SCK idle phase being low, transmit only, Program control register: 
Spi clkd = 0x0001; 

Spi сно = 0x0e02; 

Spi ctl1 -0х2000; //transmit only 


Spi_ctl2. = 0x0; 
Spi ctl3 = 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 
Spi ctl = 0х1010 
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5) MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, SCK idle 
phase being low, Program control register : 

Spi ска //по use when SPI working as slave , half SCK must have at least 4 system(MCLK) 
clock cycle. 

Spi сно = 0х0#02; 

Spi ctl1 = 0х3000; 

Spi_ctl2 = 0x20; 

Spi ctl3 2 0x1010; 

Spi сї4 = 0x0; 

Spi_ctl5 = 0x80; 

Spi_ctl6 = 0х1010 

MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, SCK idle 
phase being low, TX only/ RX only, Program control register: 


Spi сно = 0x0e21; 

Spi_ctl1 = 0х2000(ТХ only); / өрі си! = 0x1000(RX only) 
Spi_ctl2 = 0x20; 

Spi ctl3 . = 0x1010; 

Spi сї4 = 0x0; 

Spi_ctl5 = 0x90; 

Spi ctl = 0х1010 


O 
— 


6.22.6.1.2 SYNC mode program examples 


Only work in master mode. 
Relative register: spi ctl0[15:14], spi ctl1[4:0], өрі ctl1[11:8], 
1) SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, TX at 
falling edge, CSO is valid , and signal sync. maps to cs2, Program control register: 
Spi clkd = 0x0001; 
Spi ctl = 0x4a02;//biy[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi ctl = 0x3400;// sync pulse position will locate on top of bit0, sync maps to cs2 


Spi ctl2 = 0x0; 
Spi сида = 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi_ctl6 = 0x1010 


6.22.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling edgerelative register: 
spi ctl1[7], spi_ctl1[11:8]. 
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1) 


S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to cs1, 
program control register: 

Spi сно = 0х2с21; 

Spi_ctl1: 0x3280; 


6.22.6.1.4 3-WIRE mode program examples 


Only work in master mode. 
Relative register: spi ctlO[15], spi_ctl1[4:0], spi_ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 


1) 


timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command polarity is 
high, w/r control position is 8, read data start bit is 7, program control register: 

Spi сно = 0x0e43; 

spi ctl1 = 0x3068; 

spi ctl2 = 0x07; 

timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command polarity is low, 
w/r control position is 8, read data start bit is 7, program control register: 

spi сно = 0xae43; 

spi ctl1 = 0x3068; 

spi ctl2 2 0x07; 


6.22.6. . Programming Notes 


1) 


4) 


only receive mode 


as master: setspi ctl4[9] = 1 and set spi ctl1[13:12] = “017 апа program spi ctl4[8:0] to М, 
means enable rx only mode , and ready to receive N words from slave. 


as slave: set spi ctl1[13:12] = “01” , the received number depending on master the 
posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to “0” first, 
then write to "1" to this bit. 


fast mode 

used for slave mode. In slave mode, half SCK must have at least 4 system clock cycle. 

When. SCK < 14X MCLK, . recommend to use fast mode. 

8X  : is fst(spi ctl4[14] ) 21, phs dly([spi ctl4[13:12]] = 1 

10X : is_fst=1, phs ау = 2 

12X : is_fst=1, рһѕ іу = 3 

In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, so as not to 
make SPI stop transfer. 


DMA enable 


a) ОМА should be configured first 
b) Program SPI control register except өрі ctl2[6] 
c) Write spi ctl2[6] at last 
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5) When change SPI control register configuration , SW should ensure: 


a) tx Шо is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


6.22.7 New feature 


e Support csn input in slave mode. 
e  Addcsn ie ctl register to control соп input ie when slave 


e Add соп i sel[1:0] register to select соп when slave 


6.23 IIS and PCM Interface 


Base Addr Range Addr Map Description 


0x70E0_0000 ~ ОХ70ЕЕ ЕЕЕЕ 151 
Ох70ЕО 0000 ~ ОХ70ЕЕ FFFF 152 
0x7100 0000 ~ Ох710Е FFFF 153 


6.23.1 Overview 


15 is а соттоп digital audio interface specification. Base Band Chip IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. The IIS 
interface supports both IIS and PCM data format. The interface can transmit and receive data 
simultaneously as well as transmit or receive data alternatively at a time. This document defines 
function and configuration of IIS block. 

IIS module can be controlled both by ARM or DSP. 


6.23.2 Features 


e Compliant with the IIS/PCM standard 

e Support 15, MSB-Justified and DSP data bus interface working on IIS mode 

e Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
е Serial clock with programmable frequency 

e Two 32-word-deep FIFOs minimizes processor overhead at high data rates 

e LRCK polarity can be configured 

e Wide selection of IIS data lengths 8,16,32bits 

e Master / slave 

e MSB/LSB 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 618 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZB SPREADTRUM 


e Transmit only/ receive only / transmit and receive mode 


SC9820A Device Specification 


е 2DMA requests 

e Single interrupt line for multiple interrupt source events 

e |IS and PCM master mode: support integer clock divider 

e |15 master mode: support fraction clock divider — both variable and fixed serial clock mode 


e PCM master mode: support fraction clock divider — only variable serial clock mode 


6.23.8 Signal Description 


Base Band 
lis sck 
р 
зе k Generic 
IIS/PCM üs К — |^ TS/PCM 
Module x | Slave 
lis, sdi device 
lis sdo 
Figure 6-53 IIS connection as master 
Base Band 
lis sck 
zm k Generic 
IIS/PCM щи — | sypcm 
Module 7 | master 
Ца, sdi device 
15 540 


Figure 6-54 IIS connection as slave 
6.28.4 X Function Description 


6.23.4.1 IIS interface 


15 module consists of RX/TX controller, ARM APB interface control register, clock generator and FIFO 
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control. ARM programs IIS register, enable IIS mode, starts RX/TX data transfer. Output data is written 
to TX FIFO and received data is stored in RX FIFO. Each FIFO is 32-bit width plus 32-address length. 
MCLK generator generates main clock for IIS block. This clock also output. as master clock during 
hand shaking. In slave mode, external clock source can be input, working.as the IIS main clock. Clock 
divider value and control signal for MCLK come from global control register. 

The IIS SCLK generator divides main clock according to a 16-bit clock divider register, which defines 
half SCLK clock width. It can be programmed from 0 to 32767. 


CLK PLL IIS MCLK generator IIS MCLK 


IIS control register IIS SCLK generator IIS SCLK 


| 


RX/TX FIFO 


Control IIS LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-55 IIS module diagram 


15 interface has 4 pins, 15 SCK is serial clock output, 15 SDI is serial data input, 15 SDO is serial 
data output. 15 LRCK is left/right channel select. The device generating 15 LRCK and 15 SCK is the 
master. 15 LRCK and 15 SCK are output pins if working as master. They are input pins if working as 
slave. 

Serial data is transmitted in two's complement format with the MSB first. Serial data can be sent at 
rising or falling edge of SCK, at receiver, it must be latched at rising edge. When system word length 
is greater than the transmitter word length, the word is truncated (least significant data bits are set to 0”) 
for data transmission. If the receiver is sent more bits than its word length, the bits after the LSB are 
ignored. On the other hand, if the receiver is sent fewer bits than its word length, the missing bits are 
set to zero internally. 

Three bus formats are available in this module. Following Figures illustrate the relationship between 
the SCK, LRCK and serial data I/O for different interface protocols. The polarity of LRCK is 
programmable. The bits per-channel is programmable up to 32bit. 

IIS mode is where the MSB is available on the 2nd rising edge of SCLK following a LRCK transition. 
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Б 55 


SCLK 


LRCK | LEFT RIGHT LEFT 


SD (x Y wss < зви X LSB X MSB S LSB 


Figure 6-56 — IIS-compatible format 


2m T 


! 
SCLK 
! | | 
| 


| 
LRCK | | LEFT | Dumny ! RIGHT 


bit 


5 (же 2-808) а) 


Figure 6-57  IIS-compatible format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK following 
aLRCK transition. 
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oe 
Бак ы >] 
LRCK | | LEFT шайт LEFT 
sD | MSB | SS LSB Y MSB SS LSB Y MSB 
Figure 6-58  MSB-justified format 
ет 


Figure 6-59 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising edge 
of BCLK following a LRCK transition high. Right channel data immediately follows left 
channel data. 


- CN Б 


Figure 6-60 Synchronized format 


T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


6.23.4.2 


PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The implementation is 
compliant with the MP-PCM requirements for voice transfer (8 KHz РСМ SYNC and 8 or 16 bits data). 
The four signals of the PCM interface are: 

— PCM CLK: PCM clock 


V1.1 
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- РСМ SYNC: PCM 8KHz synchronization signal 

— PCM OUT: PCM output data 

— PCM IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 

PCM СЕК share with 15 SCK, 

POM IN share with IIS SDI, 

PCM OUT share with 15 SDO, 

PCM SYNC share with IIS LRCK. 

The data can be linear PCM (13-16 bit), u-Law (8 bit) or A-Law (8bit). The interface can work as either 
Master or Slave. 

Programming 15 СТІ 0 register bit 15 to 1 configures the PCM mode. 

Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data words 
or samples. In Long Frame Sync, the rising edge of PCM SYNC indicates the start of the PCM word. 
When Base Band Chip is configured as PCM Master, generating РСМ SYNC and PCM СЕК, 8 bits in 
one frame, then PCM SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 

PCM SYNC may be from one consecutive falling edges of РСМ CLK to not big or equal than PCM 
data length (as figure shows, PCM SYNC is 2~7.5 bits) long. 

Programming 15 CTLO register bit8 to zero configures the Long Frame Sync mode. 

РСМ IN is captured on the falling edge of РСМ СІК and PCM OUT transmits on the rising edge. 
PCM OUT may be configured to be high impedance on the falling edge of PCM СІК in the LSB 
position or on the rising edge. The control bit is 15 CTL2 bit10, if high, OE changes to low at falling 
edge of the last bit. 


PCM SYNC 

rota RI ІП 
PCM OUT — 2 3 4 5 6 7 (8 

PCM IN — 2 3 4 5 6 7 8 


Figure 6-61 | Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM SYNC indicates the start of the PCM word. РСМ SYNC 
is always one clock cycle long. 

As with Long Frame Sync, Base Band Chip samples PCM ІМ on the falling edge of PCM CLK and 
transmits PCM OUT on the rising edge. PCM OUT may be configured to be high impedance on the 
falling edge of РСМ СЕК in the LSB position or on the rising edge. 

Programming 15 CTLO register bit8 to high configures the Short Frame Sync mode. 
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PCM_SYNC 

мак — LLL UU UU UU UU UU ee UD UL 
PCM_OUT ——1]/2]3]4]5]6)7 8 | 9 | 10] 1] 12) 13 | 14] 15 | 5 

PCM_IN ——j 1]2]3]4)]/5]6)7] 8) 9 | 0] 11] 12] 13) M | 15 | 16 


Figure 6-62 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple slots. Up to 
three channel connections can be carried over any of the first three slots. 


Long 
PCM_SYNC 
or 
Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT 1213141516178 2340506178 


PCM IN 1213141561718 2131415161718 


Figure 6-63 — Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured in опе PCM frame; IIS CTL2 register bit 2-0 define which channel is 
occupied. Each bit configures one of the three channels. If bitO is high, then 51010 is carrying data. If 
channel 0 and 2 is active, this register is 0x5. 

PCM data format in TX/RX buffer is different between master and slave mode. If burst size is 16 or 8bit, 
in slave mode, data for slot O and slot 1 are packed into one word, which locates in lower address; data 
for slot2 locates in higher address; slotO and slot? fill higher bits (bit31~24). In master mode, only $1010 
takes lower address and locates on lower bits (bit15~8); slot1, slot2 packed in higher address, and 
slot2 takes lower bits while slot1 in higher bits. Following table shows PCM data format for master and 
slave mode. 


Table 6-12 PCM data format for master mode 


15 СТІ. Bits / Data arrangement 
bit1-0 channel 


8bit Data for channel 0 on bit 15-8, in lower address. 
Data for channel 1 on bit 31-24, Data for channel 2 on bit 15-8, on 
higher address. 
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Data for channel 1 on bit 31-16, Data for channel 2 on bit 15~0, оп 
higher address 


1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in 
high address. 


Table 6-13 PCM data format for slave mode 
15 СТІ. Bits / Data arrangement 
8bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 15-8, in lower 
address. 
"Fr. Data for channel 2 on bit 31-24, on higher address. 
01 16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 15-0, in lower 
address. 
ый Data for channel 2 оп bit 31-16, on higher address 
1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
“| И мы 


6.23.5 . Control Registers 


6.23.5.1 Memory map 


Base address: 15 BASE ADDRESS 


Offset Е 

Description 
Address 

Write data to this address initiates a character 
0x0000 15 TXD transmission through TX FIFO 

Read from this address retrieve data from RX FIFO 
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Offset т 
Description 
Address 


6.23.5.2 Register Descriptions 


6.23.5.2.1 15 TXD 


Description: - Write data to this address initiates a character transmission through TX FIFO; Read from 
this address retrieve data from RX FIFO. 

0x0000 15 RTX register(0x0000_ 0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
С ОС ОИ 


Туре RW 


Ссс ©“ 1. зо yO 
[Reset | o | o | Јо e одо | Јо ЕС Јајо ЕГЕ 
| B [15 | | s | 2] | toj 9 pb | тјвјзјчјзјзјтјој 

| бе ________ 


IIS TXD 


R/W 


Field Name Type | Reset | Description 
AQ ЗА ЕЯ __ 
15 TXD [31:0] R/W 320 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.23.5.2.2 15 сткр 


Description: Integer clock divider 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 626 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC9820A Device Specification 


Fee [sro po [2 [2r [25 [2s [2 [2 [z [5 Гао [9 [в [т е 


Reserved 


Type 


ae НЕН eee 
eee ree qe С ОО ОЗ И ЕШ ЕЕЕ ЕЕ БН 
ШИЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕРІСКЕ НЕ ЕЛЕШЕШЕЛІ 
[Name ft 


IIS CLKD 


Type 15 CLKD 


L-X3ENENENENENENEREZGENBENEREREWP  — 


Field Name Type | Reset. | Description 
Value 


IIS_CLKD [15:0] R/W 16'h3 Specify the clock ratio between iis. sck and clk iis. 
IIS. CLKD = (ек iis / (2 * iis sck)) - 1 
And iis sck = sample rate * channel number * 
channel length 
For example, if clk iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis sck should be 48K * 2 * 
16 = 1.536MHz, IIS CLKD should be (76.8M / (2 * 
1.536M)) - 1 2 24 
Note: When work in the slave mode, the frequency of 
iis sck depends on the IIS master, so the register 
IIS CLKD is not used. 


6.23.5.2.3 15 CTLO 


Description: IIS control register 
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Control register (Reset 0х0000 00С1) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


IS Il 
IS_L |155 
PCM IS S 
Reserved RTX MD BPCHN 


200 Г 
каши бан — EDET ENNER 


PCM EB [15] R/W 1'hO “1”: РСМ mode 
eme dem [aw жао 
im 
Active level of left / right channel 
“0”: low for left 
“4”: high for left 
Output LRCK or SYNC for IIS 
mode 
"0" : LRCK 
“1” : SYNC 
' : MSB justified іп IIS mode 
Long frame in PCM mode 
' : iis-compatible format in 15 
mode 
Short frame in PCM mode 
" : idle mode 
" i receive mode 
" : transmit mode 
" : transmit and receive 


Serial bit per channel 
"00" : 8 bits 
"01": 16 bits 
“1х”: 32 bits 
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ЭССЕ ан 
Е ГН СТ тщ 


NG_TX “4” enable TX data shift out at 
NG_RX RAN 1'h1 “1” enable RX data shift in at 


6.23.5.2.4 15 сти 


Description: IIS configure register 


0x000C Control reigster (Reset 0x0000 0000) 15 CTL1 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


IS F 
ISR | IS T IS N 
ITVL NUM 
TE 


ЕСЕ 
| шч шмт => 


IS_RXIOSTP ЕЛЕНИ во Receive IO stop enable 
: enalbe 

IS_TXIOSTP [14] Transmit IO stop enable 
: enable 

IS FSONT EB | [13] Clock counter enable, for debug 
" enable 


IS NUM CNT | [12] Count clock for one 
“0” : гск cycle 
“1° : өсік cycle 


ITVL_NUM [11:0] 12'h0 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis sck in the interval 
(n*4--3)*Tclk iis, slave will stop 
the receive process and send 
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Lo D. D Ftirmeoutintcrrupt | 


6.23.5.2.5 1$ CTL2 


Description: IIS control register 


ае Гэ ао оо ав Г Га а а а Гаа Гао е Гео 


Reserved 


Type 


* SYNC_POS ШЕ ИС: РСМ СУС PCM_SLOT 


| Type | 


е тт: тии 
[FieidName [en [mw [Reset Value [Desorption — — ———  — 


SYNC POS [15:11] | RAW 570 SYNC position when working in DSP format: 
0: MSB is available on the 2" rising edge of 
SCK 
Channel length-1: MSB is available on the 
» rising edge of SCK 


PCM OE EN [10] : Enable data oe change to low at falling 
КА of last bit 


PCM_CYC [9:3] |ВА/ |754 | Pcm_cycle, used for multi_slot PCM 


PCM_SLOT T R/W 3'h1 Pcm slot, used for multi slot PCM 
“001”: slot 0 is used 
"010": slot 1 is used 
“100”: slot 2 is used 
"011": slot O and slot 1 are in use 


6.23.5.2.6 15 CTL3 
Description: IIS RX FIFO FULL/EMPTY watermark value 
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Ce [sro po 2 [27 [25 [2s [ж | [ [т Го [9 Гео 


ШІНЕЛЕЛЕЛЕЛЕШЕЕКЕЕНЕНЕИЕНЕНЕЕЕНЕНЕН 


Reserved 


Type 


Reset Е — —BKEHESPZUWEN 


[FieidName [Bt [мо неза Value [Description 
meene [ra [Rw ami 


6.23.5.2.7 15 INT EN 


Description: IIS interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІРЕЕЛЕЛЕЛЕДЕЛ 


Reserved 
LES ОО — — „. 
L3 | | а ДЕ | Есе ЕИ Е О КС ES] 
ne — HS — HR 


Е EO 
Reserved LL I UT I 


з — — DODO ЕП. 


Field Name R/W Reset Description 
Value 


ТХЕ EMPTY ІМТ EN Rx fifo full interrupt enable 


RXF FULL INT EN R/W ThO Rx_fifo_empty interrupt 

mme m |" ЕИ 
TIME OUT INT EN Slave mode timeout interrupt 
mid ee 
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RX.OVF INT ЕМ [4] R/W 1'hO Rx overrun reg interrupt 
enable 


к= — fo — [m — [m — 1. ——— —— 


ТХЕ FUL. INT. EN Em аит Тх Но full interrupt enable 


RXF EMPTY INT EN = 1'hO Rx fifo empty interrupt 
пл дҙ-- 


КЗ 


6.23.5.2.8 115 INT CLR 
Description: IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000 0000) IIS INT CLR 


| Bi (зт | 30 | 29 | 20 | 27 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 38 | 17 | 16 | 


Reserved 


Type 


Pipi ein eee 
L3 ЕН О ШЕ ИШ ИШ И И ИЕ ИЕ И И ИЕ ИШ ИЙ 
ECCE ВЕС SES ЕСИНЕ АЕ Ел КЕ ЕНЕН СЕ КЕЕ 


- Е 


R 
= se [we [s о | wo јо 


TIME OUT INT CLR [5] WO 1'hO Write “1” clear slave mode timeout 
interrupt 


Write *1" clear Rx overrun reg interrupt 
[Reed ја |Ro [tho | — —  -—] 
Write "1" clear Tx fifo full interrupt 

Write *1" clear Rx fifo empty interrupt 
Ree о [m |m ү o 


6.23.5.2.9 ПО INT RAW STS 


Description: IIS interrupt raw status 
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ан Гэ ао аә ав а ае а а аз Гаа Гао е ерее 


Reserved 


Type Reserved 


Ra ЕИ ЕН ЕИ 
ЕЕ KC ECRIRE О С ey COR RC Е НСО ЕЕ 


ышы 


TS TS TS Е 
јтреј ROCs | 0 ло [o | ro [| no | ro ој 
Ea — — о оо [ооо | 


data byte is less than the tx 
empty watermark value. Auto 
cleared when the condition 
disappears. 

RXF FULL RAW STS Raw rxf full interrupt. This bit is 
set when the number of rx fifo 
data byte is larger than the rx full 
watermark value. Auto cleared 
when the condition disappears. 


TIME OUT RAW STS [5] Raw slave mode time out 
interrupt 


| АХ OVF RAW ото | fRO |100 | Raw | Raw Rx_overrun_reg interrupt | . Overrun reg Ден Rs oven тетин 

POCFFOLEMPTYW ја [RO [t [ТМ тру w(ordebug) — 
тхе FULL RAW STS fi [RO [tho | Raw Tx fo fulinterupt — 
[RXFEMPTY RAW STS |I] [RO [rm | пант о empty inerup | 
[Ах ков о [Ro v Гаа оге] 


6.23.5.2.10 1$ INT MASK STS 


Description: IIS interrupt mask status 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 633 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC9820A Device Specification 


Per [sro [oo [2 [2r 2s [2s [вм [25 [ [2 [ [9 еее 


Reserved 


Type Reserved 


REC re oe eee 
TXF RXF TIM TXF RXF 


42-0 


TS TS STS 
BS | о — 
г и © | | N КЕ _ 


Field Name R/W Reset Description 
Value 

TXF_EMPTY_MASK_STS [7] 1'hO Тхі empty interrupt mask 
oe " PAN јаде 

RXF FULL MASK STS 1'hO Rxf full interrupt mask 
oe |" AEN јад 

TIME OUT MASK STS [5] 1'hO Slave mode time out 
DURER PN јо јаки | 

RX_OVF_MASK_STS [4] Tho Rx_overrun_reg interrupt 
ini AAD ФУ en 

ЕС 


“јо. 
TX_FIFO_FULL_MASK_STS [2] 1hO Tx fifo full interrupt mask 
status 
eo | 


RX_FIFO_EMPTY_MASK_STS 1hO Rx fifo empty interrupt 
mask status 
ho 


о | 


6.23.5.2.11 liS_STS1 


Description: IIS RX FIFO write address and read address 
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Ce [sro [oo 2 [27 25 [2s [2 [25 [ [2 [ [9 Гео 


ШІНЕЛЕЛЕЛЕЛЕШЕГЕКЕЕНЕНЕИЕНЕНЕЕЕНЕНЕН 


Reserved 


Type 


[FieldName [si [М [Reset Value | Descripron | 
гахе мия Арон оаа Ro. — sre |Вхнғомявайеы | 
ење [ra Ro [эю || 
[me но лося wu јо јо [RX FIFO read adess | 


6.23.5.2.12 liS_STS2 


Description: IIS status register 


Le [sp | [2 [o [29 [2s [ [з [е [1 [ | s e | v | ve] 


Reserved 


| Type | 


[FieldName _ [и [mw [Reset Value [Desorption | 
тек — [na —— [no — [mw [вск | 
Hi&sck је Jo [ю јака | 
mso је во [re [вю | 
su — [s Jo [mx в оогон | 
ruv — [m ао [me [вю | 
EmrnewEwev [m — [во Џи тхо еа emp TK | 
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Г Г Геожењ | 


TXF_REALFULL 1'hO TX FIFO is real full.(not relates 
ВХЕ REALEMPTY | [5] 1'h1 RX FIFO is real empty. RX 
m је. 
RXF_REALFULL [4] 110 RX FIFO is real full.(not relates 
po] БЕ to register RXF_FULL_THLD) 


TXF_EMPTY [3] 1'h1 This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 


condition disappears. 
TXF FULL | This bit is set when the number 


of TX FIFO data byte is larger 
than the TX full watermark 


value. Auto cleared when the 
condition disappears. 

RXF_EMPTY } This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF_FULL : This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


6.23.5.2.13 15 5153 


Description: IIS status register 
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Lec [sro [o [2 [2r 25 [2s [зи [жэ [в [5 Гао ] 9 [в [7 е 


а д — — — — ОО. 
| eset ЕНТИТЕТ О а И И И ЕИ CI АСИ 
ШИЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕРІСИЕ ШЕ ШЕЛЕШЕШЕЛІ 
[Name] 4 Һәжяғ о9әо | 


Reserved 


LRCKCNT 


ЛЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕНИНЕЕЕНЕСЕЛЕН 
[FieldName |en [н [Reset Value [озот 


LRCKCNT [15:0] 16'h0 Number of clk iis cycle per SCK cycle or 
LRCK cycle , depends on ctl1[12]. 


6.23.5.2.14 IIS DSPWAIT 


Description: This register is used for DSP control 


Control register(Reset 0х0000 0001) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


IIS _ 
TX DATA S RX DATA S | DMA | DMA 
Reserved IIS DSPWAIT 


IIS BUS MODE | [10] RAN 1hO 0: iis use 32bit APB bus, 
1: 15 use 16bit APB bus 


TX DATA SWT RAN TX FIFO write data endian for : 
0: 2 wdata[31:0] (APB wdata) 
1: ={wdata[7:0], wdata[15:8], wdata[23:16], 
wdata[31:24]} (АРВ wdata) 
2: = (wdata[15:0],wdata[31:16]) (ABP 
wdata) 
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RX.DATA SWT | [7:6] RAN j RX FIFO read data endian for APB rdata : 
0: = rdata[31:0] (FIFO read data) 
1: =rdata[7:0], rdata[15:8], rdata[23:16], 
rdata[31:24]) 
2: = (rdata[15:0],rdata[31:16]) 
TX_DMA_SEL [5] RAN | TX DMA request type select: 
0: request auto clear or by ack feed back 
from DMA 
1: request clear only by ack feed back from 
DMA 


RX_DMA_SEL ! RX DMA request type select: 
0: request auto clear or by ack feed back 
from DMA 
1: 2. clear only by ack feed back from 


IIS DSPWAIT Е И С. This register is used for DSP control 


6.23.5.2.15 15 СТІ4 


Description: IIS TX FIFO full/empty watermark register 


Ce [sro po 2o [27 [25 [2s [ж [25 [ [2 Го [9 Гео 


Reserved 


К л Ҥ 
ЕНШЕ СИС И И ЫН И я ЕСЕ CR ШИ 
e cre ees Е ЕВ СЕЕ eee 


Reserved TXF_EMPTY_THLD TXF_FULL_THLD 


ГТ [et [RW | Reset Value [Description — — 
[ww Jra [ew аю 


6.23.5.2.16 IIS 59154 


Description: IIS ТХЕ FIFO write address and read address 
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а Гэ ао оо ав Г ае а а ра Га а Го е Герое 


Pex | а | а и о ә е о е е о Ге 10 


Reserved 


Type 


= |» [po | = | 
Pree а [о [3 [о [о ов Ге Ге Ге [ 3 | 
[et [RW [Reset value [Desorption — — 


TXF WR ADD | [12:8] me mw | TX FIFO write address 


Rees |4 pe — qme рото 


6.23.5.2.17 15 CTL5 


Description: IIS slave dummy bit mode control register 


Pen [s эо [29 [2 2 [25 [25 [2 [2 [2 [8 [ | s [зв и [| 


Eme [RT 
ПЕ ОС Jo ОС О ОС О ОС О ОСЗ ОС С ОС ОСЗ ОС ОСЗ С 
Per ае е Е С С о о Е Е е е аа ао 


Reserved 


Type Е Сааса 


Field Name R/W | Reset | Description 
Value 


"еме Jen [o ЕСИ ООО 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 639 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GOR SPREADTRUM 


SC9820A Device Specification 


15 СІК DVDR CLR i | [RW [tho | Only used for debug. 


15 CLK DVDR MD1 


15 CLK-DVDR мро 


n 


Spreadtrum Communications, Inc., Confidential and Proprietary 


For only IIS master mode, this bit is used to select 
output serial clock mode. 

0: iis sck is integrally divided from ск iis. Refer 
to По CLKD for detailed. 

1:iis sck is fractionally divided from clk iis. 

iis sck = 1/2* ск iis / (115 CLKD + 1) 

iis sck * (IIS CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 

Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 

Note2: 115 CLK DVDR MD! is 1, 

IIS СЕК DVDR MDO0 must be 0. 

Note3: 15 СІКМ must be not more than 

15 CLKN. 

Note4: Compared with MDO, the advantage of 
МОЯ is that iis sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis sck. 

For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 

0: iis sck is integrally divided from ск iis. Refer 
to 115 CLKD for detailed. 

1:iis sck is fractionally divided from clk iis. 
target iis sck = 1/2 * ск iis * (15 CLKM / 

IIS CLKN) 

target iis sck = sample rate * channel number * 
channel length 

Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 
Note2: 115 CLK DVDR MDO is 1, 

15 СЕК DVDR MD1 must be 0. 

Note3: 15 CLKM must be not more than 

15 CLKN. 

iis sck always-on enable bit in master mode. 

0: serial clock is issued only during RX/TX 

1: serial clock is always-on 


640 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9820A Device Specification 


15 SCK DUMMY M Dummy mode for IIS compatible mode 
ODEO 


15 SCK DUMMY. M ШЕ ИЕА Dummy mode for 15 justified mode 
ODEO 


6.23.5.2.18 IIS CLKML 


Description: Fraction clock divider: M[15:0] 


Lm [ss 2 [2 [o [26 Га | 2e [2 [ а [ | e [зв [зт [ № | 
еј eC 


ВОЕН GUNUED oe 
| Незе ЕИ 7|] T] И ИНА ИЕШЕ И ИЕ И 
| Bt [15 14 | 12 | 12 | tt | v0 | 9 | 8 | v | e | 5 | à | 3 | 2 J| t | 0 
Мај > ы o 


IIS. СЕКМЕ 


Reserved 


Type 


Field Name Type | Reset | Description 

“еј m Sn ci 
15 CLKML [15:0] R/W 1610 Specify the low 16 bits of fraction clock divider М 
mme И 


6.23.5.2.19 IIS CLKMH 


Description: Fraction clock divider: M[21:16] 


Fraction clock divider: M[21:16] (Reset 0х0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
еј во 
| eset | ЕК е ИС И СЕК ОЕ О ЈК ЕКС ВС В ИС ЕС 


Reserved IIS. CLKMH 


| Bt |15) 14 | 13] 12 | м | 10 j {е | v | e | 5 | à | з | ај т јо 


Type 


Field Name Type | Reset | Description 
Value 
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IIS_CLKMH [5:0] R/W 6'hO Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.23.5.2.20 15 CLKNL 


Description: Fraction clock divider: N[15:0] 


Per [sro [o [2 [27 [25 [2s [2425 [2 [ Гао | s [5] vv [ 6] 


Reserved 
ENS 
L3 БЕНЕН БЕКЕН ИЦТ ЕЕ ШЕН ШШ ЕКС ШИ 
| Bi | 15 | 14 | t3 | 12 | v | 10 | 9 | 8 | 7 | 6 J 5 [ 4 | 3 [2 | тој 
Ме] 7 вом NUN 


IIS. CLKNL 


Type 


Field Name Type | Reset | Description 
Value 
15 CLKNL [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider М 
(N[15:0]) 


6.23.5.2.21 15 СІКМН 


Description: Fraction clock divider: N[21:16] 


Fraction clock divider: N[21:16] (Reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Reserved IIS CLKNH 


R/W 


Field Name Type | Reset | Description 
Rma [Pe 
І5 СІКМН [5:0] R/W 6'hO Specify the high 6 bits of fraction clock divider N 
з= RR A RF RR 
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6.23.6.1 


1) 


GF SPREADTRUM | SC9820A Device Specification 


6.23.6 


Application Notes 
15 Program examples 


Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
iis ска = 320000 000a 

iis СНО = 320000 0841 

iis ctl1 = 32710000 0711 

iis ctl2 = 32'h0000 0000 

15 format, master , 8 bits per-channel, LRCK high for left, Program control register: 

iis ска = 320000 000a 

iis СНО = 32'h0000 0dc1 

15 ctl1 = 32'h0000 0711 

iis ctl2 = 3210000 0000 


DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 
Program control register 


15 сіка = 320000 000a 
iis СНО“ 3270000 Оаа1 
iis СИ1 = 32'h0000 0Ғ11 
iis ctl2 = 32710000 0000 


DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , Program 
control register: 


iis clkd = 320000 000a 

15 ctlO = 32'h0000 0ed1 

iis ctl = 320000 3f11 

15 ctl2 = 32'h0000 7800 

Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 
15 ctlO = 32'h0000 08c9 

iis ctl = 32'h0000 3f22 

15 ctl2 = 32'h0000 0000 


6.23.6.2 PCM program examples 


Setting 15 CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


1) 


Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 


15 ска = 320000 000a 
15 СНО = 320000 80c1 
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iis ctl = 32'h0000 Of11 

15 ctl2 = 320000 0001 

Short Frame format, master, 8 bits per-channel, 

15 ска = 320000 000a 

15 ctlO = 320000 81c1 

iis ctl = 320000 Of11 

15 ctl2 = 32'h0000 0001 

Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm сус-1, $1010 is occupied 
15 ска = 320000 000a 

15 ctlO = 320000 80c1 

iis ctl = 320000 Of11 

15 ctl2 = 32'h0000 0409 

Muti-cycle format, master, 8 bits per-channel, рст. cyc-2, slotO and 51011 are occupied 
15 ска = 320000 000a 

iis ctlO = 320000 80c1 

iis ctl = 32'h0000 Of11 

15 ctl2 = 32'h0000 0013 

Long frame format, slave, 16 bits per-channel, enable clock count, 
15 ctlO = 32'h0000 80c9 

iis ctl = 320000 3f11 

15 ctl2 = 320000 0001 

Short frame format , slave, 16 bits per-channel, enable clock count, 
15 ctlO = 320000 81cd 

15 ctl = 32'h0000 За1 

15 ctl2 = 320000 0001 


6.23.6.3 Clock dividing modes 


In master mode, the IIS serial clock iis sck is sent from the IIS module, and this clock is divided from 
сік iis. IIS module provides three modes for clock dividing. 


1) 


Integer clock dividing mode 
e Both IIS and PCM master support this mode. 
е This mode can be used only if iis sck is integrally divided from сік iis. 
e Mode enable: IIS_CLK_DVDR_MD0O = 0 апа IIS_CLK_DVDR_MD1= 0 
e Only IIS_CLKD is used for dividing; IIS_CLKM and IIS_CLKN are DON’T CARE. 


e IIS CLKD = (clk iis/ (2 * iis sck)) - 1; iis_sck = sample rate * channel number * 
channel length 
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For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 48K sample 
rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 1.536MHz, 
IIS CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


2) Fraction clock dividing modeO 


3) 


Both IIS and PCM master support this mode. 

In this mode, the actual frequency of iis sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and only 
average is target sample rate. 

Mode enable: 15 СК DVDR MDO = 1 and IIS_CLK_DVDR_MD1= 0 

15 CLKM and CLKN are used for dividing; but IIS_CLKD is DON'T CARE. 

IIS СТКМ/ 15 CLKN = 2 * (target iis sck) / ск iis; (target iis sck) = sample rate * 
channel number * channel length 

І5 CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 

15 CLKN = ск iis (Hz) / 100 

For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length, 15 CLKM = 2 * 44100 * 2 * 16/100 
= 28224, IIS_CLKN = 153600000 / 100 = 1536000. 


Fraction clock dividing mode1 


Only IIS master supports this mode. 


In this mode, the frequency of iis sck is fixed. But the actual sample rate is variable, 
and only average is target sample rate. 


Compared with MDO, the advantage of MD1 is that iis sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 


Mode enable: 15 СЕК DVDR MD0 = 0 апа IIS_CLK_DVDR_MD1 = 1 
IIS CLKM, CLKN апа CLKD are used for dividing. 
IIS CLKD = (ек iis / (2 * iis sck)) — 1 


15 CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; 15 CLKM must be not more than 15 CLKN. 


І5 CLKM = 2 * (15 CLKD + 1) * (target sample rate) * channel number * channel 

length / 100 

15 CLKN = ск iis / 100 

The iis. sck (or IIS CLKD) should be decided by software. iis sck must be not lower 

than ((target sample rate) * channel number * channel length). And iis. sck should be 

not too high for timing issue. Usually iis sck is a little bit higher than ((target sample 

rate) * channel number * channel length). 

For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 

sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 153.6M 

/ (2 * (44 + 1)) = 1.706667MHz because ((target sample rate) * channel number * 
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channel length) = 1.4112MHz and 1.706667MHz is a little bit higher than 1.4112MHz. 
IIS CLKD = 44, 115 СІКМ = 2 * (44 + 1) * 44100 * 2 * 16/100 = 1270080, IIS_CLKN = 
153600000 / 100 = 1536000. 

4) Some guidelines for clock dividing modes 


e Integer clock dividing mode is preferred if possible, because this mode has fixed serial 
clock frequency and fixed sample rate. 

e |fiis sck cannot be integrally divided from сік iis, we choose fraction clock dividing 
modes. If system needs fixed serial clock frequency, mode1 is chosen. Otherwise 
mode0 is preferred for small sample rate jitter. 

e [IS master supports both modeO and mode1, and PCM master supports only modeO. 

e The frequency options of clk_iis depend on different chips. But 153.6MHz is always 
preferred because this frequency can be divided integrally to support 48K, 24K, 12K, 
32K, 16K and 8K sample rate. 


6.24 12C Interface 


Base Addr Range Addr Map Description 
0x7050 0000 ~ 0x705F_FFFF AP І2С0 
0x7060 0000 ~ 0x706F FFFF AP I2C1 


6.24.1 Overview 


I2C: Inter-Integrated Circuit 

2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and efficient method 
of data exchange between devices. It is most suitable for applications requiring occasional 
communication over a short distance between many devices. 

The interface defines 3 transmission speeds: 


e Standard mode: 100 Kbps 
e Fast mode: 400 Kbps 
е High-speed mode: 3.5 Mbps 


6.24.2 Features 


І2С features list 


e Software programmable clock frequency 
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e Software programmable acknowledge bit 

e = Interrupt driven data-transfers 

e Start/Stop/Repeated Start/Acknowledge generation 

e Supports Clock Stretching/Wait state generation 

e Single Master Operation 

e word buffer mode support 

e normal ,fast and High-speed modes are supported in this design 


e Software programmable duty ratio of clock frequency are supported in this design 


6.24.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have to 
be added at a higher hierarchical level. 

Connections should be made according to the following figure: 
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scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 6-64 12C PAD connection 


6.24.4 Function Description 


APB 


scl_in 


sda_in 


ЕШ I2C module INT 


sda out 


Figure 6-65 12C system diagram 
6.24.4.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 

The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before 
starting any transfers. 

Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is 
an acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable 
during the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP commana). 


6.24.4.2 Wire Serial Protocol 


Normally, a standard communication consists of four parts: 
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e START signal generation 
e Slave address transfer 
е Data transfer 


e STOP signal generation 


SDA | \ | / Н m^ ү ј \ / \ ј yo Ев y X 
| MSB ackn owedgemani acknowledgement 
| | signal from slav signal from receiver 
| | byte complete, 
| | interrupt within slave 
clock line held low while 
| | interrupts are serviced 
al НЕДА“ BAC AE. А A en Jer 
Г 1 2 3-8 9 or 
А P 
ACK ACK Ll 
START or STOP or 
repeated START repeated START 


condition condition 
Figure 6-66 Data transfer on the I2C-bus 


1) START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA 
lines are high), a master can initiate a transfer by sending a START signal. A START signal is 
defined as a high-to-low transition of SDA while SCL is high. The START signal denotes the 
beginning of a new data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses 
this method to communicate with another slave or the same slave in a different transfer 
direction (e.g. writing to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command Register is 
set and the read or write bits are set. Depending on the current status of the SCL line a START 
or Repeated START is generated. 


2) Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave 
address. This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave 
data transfer direction. No two slaves in the system can have the same address. Only the slave 
with an address that matches the one transmitted by the master will respond by returning an 
acknowledge bit by pulling the SDA low at the 9th SCL clock cycle. 
The controller treats a Slave Address Transfer as any other write action. Store the slave 
device's address in the 2ws command register and set the write bit. The controller will then 
transfer the slave address on the bus. 

3) Data Transfer 
Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte 
basis in the direction specified by the RW bit sent by the master. Each transferred byte is 
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followed by an acknowledge bit on the 9th SCL clock cycle. If the slave signals a No 
Acknowledge (МАСК), the master can generate a STOP signal to abort the data transfer or 
generate a repeated START signal and start a new transfer cycle. 

If the master, as the receiving device, does not acknowledge the slave, the slave releases the 
SDA line for the master to generate a STOP or repeated START signal. 

For writing data to a slave, store the data to transmit in the 2ws_command register and set the 
write bit. For reading data from a slave, set the read bit. When the transfer is done, an interrupt 
is generated to MCU. The 2ws_command bit 8 to bit 15 contains valid data. The user may 
issue a new write or read command at this time. 


STOP signal 


The master can terminate the communication by generating a STOP signal. ASTOP signal is 
defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.24.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 


mechanism for clock stretching. 


1) 


2) 


Clock Synchronization 

Since the logical AND function is performed on the signals, a high to low transition on SCL or 
SDA affect all devices connected to the bus. The SCL clock signal can be synchronized 
between multiple masters using this feature. Each device starts counting its SCL low period 
when the current master drives SCL low. Once a device's clock has gone low, it holds the SCL 
line low until the clock high state is reached. 


start counting 
wait HIGH period 


CLK 
1 
ы counter 
LK ^X reset 
SCL 


Figure 6-67 Clock synchronization during the arbitration procedure 


Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. 
After the master has driven SCL low the slave can drive SCL low for the required period and 
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then release it. If the slave’s SCL low period is greater than the master’s SCL low period, the 
resulting SCL bus signal low period is stretched, thus inserting wait-states. 


6.24.4.4 Timing Prameters 


Figure 6-68 12C timing diagram 


arameter escription 
á 
fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
tHD;STA condition. After this period, the 4.0 us 0.6 us 
first clock pulse is generated 


Set-up time for a repeated 
ISU:STA dU ont NA 4.7 us 0.6 us 
START condition 


Rise time of both SDA and SCL 20 + 
. 1000 ns 300 ns 
signals 0.1Cb 
Fall time of both SDA and SCL 20 + 
. 300 ns 300 ns 
signals 0.1Cb 


tSU;STO Set-up time for STOP condition 4.0 us | оби | - | 
Bus free time between a STOP 


tBUF Ме 4.7 us 1.3 us 
and START condition 


Capacitive load for each bus line ИШЕ 400 pF ЕН 400 pF 


t 
t 
t 


r 
f 
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6.24.5 Control Registers 


6.24.5.1 Memory map 


Offset T 
Description 
Address 


0x0000 2WS CONTROL 2 wire serial system control register 
0x0004 2WS COMMAND 2 wire serial system command register 


6.24.5.2 Register Descriptions 


6.24.5.2.1 2WS_CONTROL 


Description: 2 wire serial system control register 


_в« [з pu [o [2 [2r [25 [2s [2n [2 [22 а [8 | [e [  [ 6] 


Reserved 


Type 


Reserved te i im_ МР і i 
- i line line 


нн раа ане ранага Га 


Field Name hi Reset | Description 
Value 


l2c dvd opt = R/W | 1’b0 ССИ frequency calculation modifies option. 
1: (freq_i2c/4*freq_scl )-0.5 = prescale ---r6p0 
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0: (freq i2c/A*freqg scl)- 2 = ргезсае ---r3p0 
- Dividor= prescale -1 (no duty ratio) 
- Dividor + low. dividor = 2prescale -2 (duty 
ration) 
i2c hight opt [12] R/W | 1'bO Asynchronous bug modify option. 
uem м mm НИШ 
i2c trim opt [11] RAN | 1760 Clock duty ratio modify option 
mm |" mm meme o 
i2c out opt [10] RW | 1'bO Output Modify Option. 
ERR је RE 


As naci ar Ја [WO | 10. | ame no ack response erupt cearo | 
hs noack int sus |i [RO | 180 | 2н no ack response пинаа | 
[zws sda me је [80 ЖЕГІШ ЕСІГТІГІГ/ | 
м sine fis [Ro [ror [зоне зоне 
мау fe [Ro [ro јавите | 
ЕСЕ ТЕРЕН М [ВО јат 1 avs received acknowledge vane | 
wsm [to mo me ранет | 


6.24.5.2.2 2WS_COMMAND 


Description: 2 wire serial system command register 


0x0004 2ws system command register (Reset 0x0000 0040) 2WS_ COMMAND 


| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


int a 
2ws data star writ 


| Type | 


Field Name Type | Reset | Description 
Value 


|. Цзы jro |146 jReseved | 
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2ws_busy [7] 1'bO 2ws busy in exec commands, same with 

mm [o ||“ Јана 
2ws ack 1'b1 2ws received acknowledge value, same with 
und 28 2WS CONTROL bit 1 


[max [й wo [ro Јања | 


6.24.5.2.3 2WS DIVIDORO 


Description: 2 wire serial system dividor registerO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЕЕЛЕЛЕЛЕЛЕН 


2ws low dividorO 


Type RW 


‚е > ——_ 
Не | јо [оо јо јо јо јо о Ші: /4/0/0/0/0/| 
| Bt [35 | 14 | 12 | 12 | vt | v0 | 9 | 8 | v | 6 | | à | 3 | 2 | 1 | 


2ws dividorO 


Type RW 


Field Name Type | Reset | Description 
Value 


2ws low dividorO | [31:16] 16ЋО | 2ws clock low phase dividor [15:0], default is 0x40 
2ws dividorO [15:0] 16'h40 | 2ws clock dividor [15:0], default is 0x40 


6.24.5.2.4 2WS_DIVIDOR1 


Description: 2 wire serial system dividor register 
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Cm [sro [2 [2 [25 [25 [зи [2 [2 [ 5 [29 ] e [s [  [ 6] 


Reserved 2ws low dividor1 


R/W 


Reserved 2ws dividor1 


Type ВАМ 


Field Name Type | Reset | Description 

ee |“ (“е A US 
атаа [во [em [Resened — 
Соја [Ro [eno [Resened | 
[2н dwidot во [вм [лото [2н clock dvidor tesne] бези во | 


Note: 


Change the value of prescale register only when the w2s control[4] bit is cleared and no 
need clock duty ratio modify .Due to the structure of the I2C interface, the controller uses 
“4“5СІ” clock internally. 


Example: PCLK = 26MHz, desired SCL = 100khz, 
prescale = 26MHz/(4*100khz) — 3 = 62 (dec) = 3e (hex) 


Reset value : 0x40 


6.24.5.2.5 2WS RST 


Description: 2 wire serial system reset register 


Ce [sro [2 [2 [27 [2 [25 [2 [эз | 2 [2 Га | 9 [тв |  [ - 


Reserved 
Type 


IRI ПСС IE 38 re ЕС ЕИ ЕЗ НЕС ПЕС СЕ КИШЕН ЕТ 


2ws 


Reserved 
_rst 


ПЕ В С ОС О ОС О ОС О ОС О ОС ОС ОС ОС ОСЗ С 
[Fod Name [BR [Type [Reset [Description OCS 
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(ШЕННЕН БЕНЕН еј | 
јет |RO јато [Reseed o | 


2ws rst RAN 1'bO Write with bit O set to1 1 will reset the 2ws module, it will 
reset 2WS_CMD_BUF апа 2WS COMMAND registers, 
and flush command buffer. 


6.24.5.2.6 2WS CMD BUF 
Description: 2ws system command buffer register 


0x0014 2ws system command buffer register (Reset 0x0000 0000) 2WS CMD BUF 


Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


ee 
Reset | ШШШ И ИШ ЕЕ ЗИ ОВ И ОН В С СВ ИИ 
| Bt 15 | 14 | 12 12] м | vo j 9 |e | v j| e | s | à зато 


2ws cmd buf 


Field Name Type | Reset | Description 
Value 


2ws_cmd_buf : 5-0] R/W 1610 ССНИ command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as i2c_command register. 


6.24.5.2.6.1 2WS_CMD_BUF_CTRL 


Description: 2 wire serial system command buffer control register 
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2WS_CMD_BUF_CTR 
0x0018 2ws command buffer control register (Reset 0x0000_0000) 


an [oo а Г Га Ге [а Га Га Га ве ee в 


Reserved 


Type 


2ws_ cmdbuf_rptr 2ws cmdbuf wptr 2ws st cmdbuf ian | 


Field Name Type | Reset | Description 
Value 


ааз рев [Reeve —  — _ 
[es [m ]ze [шее 
Fas endan wich [я [RW [veo И 
нота i [RW [Teo [Enablethe commana bufer mode 


6.24.6 Application Notes 


List all data formats. Detail the programming flow for the module. For different soeed mode, please pay 
attention to w2s dividorO and w2s dividor1 registers according to frequency of PCLK. For fast mode 
and high speed mode, command buffer mode is recommended. 


e Standard mode; a single master operation; a master-transmitter addressing a slave receiver 
with a 7-bit address; single common mode 


w2s rst = 0x0000; // 

w2s dividorO = 0x0040; // 

w2s_ dividor1 = 0x0000; // 

w2s control = 0x0018; /| 2ws еп = 1: 245 ie = 1 
w2s command = 0x9C25; // 1001110 0 00100101 


// ADDRESS уу S W lack 
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w2s command 


w2s command 


wes rst 
w2s dividorO 
w2s dividor1 


w2s control 


= OxFEO05; 


= OxFE15; 


= 0x0000; 
= 0x0040; 
= 0x0000; 
= 0x0098; 


w2s cmd buf с = 0x0001; 


w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s ста buf 
w2s cmd buf 
w2s cmd buf 


w2s cmd buf 


= 0x9C25; 
= 0x2005; 
= 0x9D15; 
= 0x001B; 
= 0x9C25; 
= 0x2005; 
= 0x9D15; 
= 0x001B; 
= 0x9C25; 
= 0x2005; 
= 0x9D15; 
= 0x001B; 
= 0x9C25; 
= 0x2005; 
= 0x9D15; 
= 0x001B; 


w2s_cmd_buf_ctrl= 0x0003; 


SC9820A Device Specification 


// 11111110 0000 0101 
// DATA 

// 11111110 00010101 
// DATA P 


Fast mode; a single master operation; combined format; 7-bit address; common buffer mode: 
a burst of 16 commands is written to the buffer 


Ш 

Ш 

Ш 

// noack_int_en=1; 2ws en-1;2ws ie-1 

// 2ws_cmdbuf_en=1 

// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 


// 2ws_cmdbuf_en=1; 2ws_cmdbuf_exec=1 


Get interrupt when.all commands in command buffer are complete 


w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s_cmd_buf = 0x2000; // read from command buffer, WR command 
w2s_cmd_buf = 0x9D00; // read from command buffer, WR command 
w2s_cmd_buf = OxXX1B; // read from command buffer, RD command 
w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s_cmd_buf = 0x2000; // read from command buffer, WR command 
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w2s cmd buf = 0x9D00; // read from command buffer, WR command 
w2s_cmd_buf = 0x001B; // read from command buffer, RD command 
w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0x9D00; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s_cmd_buf = 0x9C00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0x9D00; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 


If all commands in command buffer are write commands, no need to read command buffer 


w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0x9D15; // write to command buffer, WR command 
w2s_cmd_buf = 0x001B; // write to command buffer, RD command 
w2s_cmd_buf_ctrl= 0x0003; // 2ws._cmdbuf_en=1; 2ws_cmdbuf_exec=1 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s. cmd buf = 0x9D00; // read from command buffer, WR command 
w2s_cmd_buf = OxXX1B; // read from command buffer, RD command 


6.25 Keypad Interface 


Base Addr Range Addr Map Description 
0x4025_0000 ~ 0x4025_FFFF Keypad (64KB) 


6.25.1 Overview 


Here Keypad means “keypad controller” which is one APB device in ARM system. The keypad 
controller scans the external “key matrix” whose maximum size is 8 rows x 8 columns. It scans the “key 
matrix" row by row and checks the keys of the row one by one. There are at most four keys "pressed". 
"released" status can be detected in the same time, which is the so called “multi-key detection". On the 
other hand, one pressed key can generate multi interrupts periodically to software and this mode is 
named the “long key" mode. 

For the reason that the external "key matrix" is pure mechanical, if the geometric shape constituted by 
any three “pressed keys" is a “right-angled triangle ", the keypad controller will detect another 
"inductive pressed" key. For example, if key 1 (x1, y1), key 2 (x2, y2), key 3 (x1, y2) are pressed then 
the key 4 (x2, y1) will also be detected as the "pressed" key. The keypad controller will check the 
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geometric shape constituted by the three "pressed keys" and if above condition is detected one "error" 


status will be reported to software, which should discard current error multi-keys combination. 


Finally, low power of the keypad controller is very important. If the controller finds that none key is 


pressed in the specific time, the clock of most logic inside the controller will be disabled to save power 


and controller goes into the sleep mode. In the sleep mode controller will be sensitive to any change of 


the "key matrix". In other words, any key's press or release will wakes up the controller to scan the "key 


matrix”. 


6.25.2 


Features 
Support maximum 8 row x 8 column key matrix and size is programmable 
Support at most four keys detection under “multi-key” mode 
Support “long key" or “single key" mode for any pressed key 
Support “right-angled triangle" geometric shape detection for the pressed keys 
Support sleep mode to save power 
Support programmable "de-bounce" time for key's press and release 
Support programmable I/O polarity 


Support programmable scan speed 
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6.25.3 Signal Description 


VDD! PAD 
PAD (Internal 
(Internal | | AC Pullups) 
output buf 2 
Oe "puth ЕЖ 
= > > > > > “| ми 
> Keyout 0 > > 2 
Б. > > >“ > > “| xe 
>| Keyout 1 2 > > 2 
„| Кеуош2 x x x x > x >“) ж” Кеу 
кр Matrix 
Controller 
> > м1 > м4 2 и 
= = Keyout 3 > > > 
Б. > > > > > | ad 
= Keyout 4 X > 2 
[i x > > > > > | x7 
>| Keyout 5 > 22 2 
Keyout 6 > м4 м4 м >” 2 >“ 
„| z4 x xj xr 2 
Keyout 7 xd x1 »^ >4А >” >< >” x^ 
A gc gr ga ga Б ям Е е ЕС 
>, > > > > >, > > 
5 Ф 5 © © © 
x м м м м м м м 


Figure 6-69 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix with pad internal 
pull-up resistance when the key matrix is 8 rows x 8 columns. For key matrix, the input is keyout 0 ~ 
keyout 7 and the output is the keyin 0 ~ keyin 7. Every keyout signal can be enabled or disabled. The 
keyout signal will be forced to be “low level” when it is enabled and only one keyout should be enabled 
at any time during scanning. 
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key pressed 


Шей = 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ 


ey released IRQ 


Figure 6-70  Single-key mode 


Кеу0 pressed 


debounce time debounce time 


Кеу0 pressed status long key cycle tim 


keypad IRQ 


Кеу0 pressed IRQ long key IRQ Уд long key IRQ Jf long key IRQ 


Figure 6-71 Long-key mode 


Кеу0 pressed 


debounce time debounce time 


keyO pressed status 
Кеу! pressed 


Ш IL | 


debounce time debounce time 


keyl pressed status | 


keypad IRQ 
key0 pressed IRQ/ key! pressed ко// Кеуд released mr" released IR! 
Figure 6-72 Multi-key mode 
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6.25.4 Function Description 


Key Value Assignment 
Logic 
APB 
read - 
KeyLogic 
1 
Array 
Scan KeyLogic 
APB Clock Logic 2 
Interface domain 
sync А 
T KeyLogic 
3 
Sleep-scan 
Control . 
АРВ : Keylogic 
г Logic 
write 4 
Column_in 
&Row_out Logic 
*—————-PCLK domain >< RTCCLK domain 


Figure 6-73 Keypad controller diagram 


6.25.5 Control Registers 


6.25.5.1 Memory map 


Offset te 

Description 
Address 
0x0000 KPD CTRL Keypad global control register 
0x0004 KPD INT EN Keypad INT enable register 
0x0008 КРО INT RAW -STATUS Keypad INT raw status register 


ж CEN NN 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 663 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Offset oe 

Description 
Address 
0x001C KPD_DEBOUNCE_CNT Keypad de-bouncing time configuration register 
0x0020 KPD_LONG_KEY_CNT Keypad long-key time configuration register 
0x0024 KPD_SLEEP_CNT Keypad sleep wait time configuration register 


6.25.5.2 Register Descriptions 


6.25.5.2.1 KPD_CTRL 


ЕСЕ mia description (Reset value) EE 


ЕЕ Е ЕС ee ЕЛЕЛЕЙ 


Гу ЕЛЕСІ ГЛ 


Pyne [ae [mor [aw [mw вм [a [a | 


Field Name R/W | Default | Description 
Value 
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ahe 
keo conen је [AW ЕСЕ | Enablebittorcowmn1 | 
ко оо ТОШ! ШШЕ ПЕШ a Ги ac 


KPD_LONG_KEY_E | [2] RW | 1'bO When set to 1, keypad can enter long key mode if 
ae [mI ee 
KPD_SLEEP_EN [1] RAN When set to 1, the keypad can enter sleep mode if 
there is no key press for a certain time. The scan 

will stop until there has a press pulse. 


KPD EN RAN | 1'bO Keypad global enable signal. Set to1 will make 
whole keypad work by generate the ск en signal 
to do scan and other process. 

Notice: port signal kpd eb directly generates 
RTCLK clock gating. 


6.25.5.2.2 KPD_INT_EN 
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Ce [эг [м [o [2 [2 [25 [25 2 [25 [ [э Гао [9 Гео 


Reserved 


N N N N 


нуы 5 
Value 
ШЕННЕН ГІСІ СЕН > ЕЕЕ 
beoe neo amem 
bios |н о ЕЙ 
рол ото н |на meer 
Er [и [mo eser 
seem m peer emnes _ 
јакнење |н |на ЕО 
имишти [и ШІЕСЛІЕЛІСІІЛІСГЕ 
mcer [ш [жр rms 
темен Ја |е: [жштш 
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Keypad press interrupt enable for No.3 


KPD2 PRESS INT EN Keypad press interrupt enable for No.2 
KPD1 PRESS INT EN а Keypad press interrupt enable for No.1 


6.25.5.2.3 KPD_INT_RAW_STATUS 


KPD_INT_RAW_STAT 
0x0008 Keypad interrupt raw status 


US 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


ПРЕКРИЕНА 
Reset | ЕН ИШ И ЕИ И И ИЕ ИЕ ЕШ Е ИСИС 
| Bt | 15 | we [чз Lae | | 9 | 8 | 7 | 6 | 5 | 4 |3 | 2 ^1 ЕИ 


NT | NT | NT | NT 


“че тир енн 
Value 

ОО eR oem oo 

зов И СИ ИСТИИ 

зовон мет [ш [mre је оваа _ 

столы [и [mr у оваа 


KPD1_LONG_ R/W Keypad long-key interrupt for No.1 
KEY_INT 
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ошын [л [и Гении 
ИСТИИ ИТТИ 
ИИСИ ИС“ 
АИИ ИТТИ 


зн [э [ш ЕТТИ 
јон [а [ж |; отт 
тилен [т [ж ИСТИИ 
peer |н [ж ИС“ ССИ 


6.25.5.2.4 КРО INT. MASK STATUS 


KPD INT MASK STA 
0x000C Keypad interrupt mask 


TUS 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


НИЕТ ИТЕН MEM ee 
ЕШ ИШЕ ЕНИ И ИШИ ЕС | 9] 9] 
| Bt | 15) 14 | 13 і 12 | fi | 10 | 9 ате | s | 4 | 3 | 2 ^t ^o 


СЛЕНИНЕНЕН 
СТ [on Гале [Rese СИ 
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нааш 


[11] 


MASK_LONG_KEY_INT No.4 keypad long-key interrupt masked 


by long-key interrupt enable. 


LONG_KEY_INT No.3 keypad long-key interrupt masked 


by long-key interrupt enable. 


LONG_KEY_INT 


20 


No.2 keypad long-key interrupt masked 


by long-key interrupt enable. 


LONG_KEY_INT No.1 keypad long-key interrupt masked 


by long-key interrupt enable. 


MASK_RELEA_INT No.4 keypad release interrupt masked 


by release interrupt enable. 


RELEA_INT 


D 
z 


No.3 keypad release interrupt masked 
by release interrupt enable. 


RELEA INT No.2 keypad release interrupt masked 


by release interrupt enable. 


RELEA INT EN 


D 
= 


No.1 keypad release interrupt masked 


by release interrupt enable. 


KPD4_MASK_PRESS_INT No.4 keypad press interrupt masked by 


press interrupt enable. 


KPD3_MASK_PRESS_ INT No.3 keypad press interrupt masked by 


press interrupt enable. 


KPD2_MASK_PRESS_INT 


20 


No.2 keypad press interrupt masked by 
press interrupt enable. 


20 


KPD1_MASK_PRESS_INT No.1 keypad press interrupt masked by 


press interrupt enable. 


Б 
B 
ud 
" 
RR 
Ka 
pee 
Ий 
ый 


6.25.5.2.5 KPD_INT_CLR 
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Ce [sro [o [2 [2 [2 [2 2 [э [ [э Гао [9 [в [т | ol 


Reserved 


Type 


NENNEN eae eee 
ЕШ ИЕШЕ И ЯУ И RC INC С RR И Я ЕЕС ЕС БИ 
e cae | 5 | | ERE 


LR LR LR LR 
C Беса hereto сии 


Field Name R/W Reset | Description 
Value 
ПЕЕ 12) MON. ШШШ Reseved 000000000 


KPD4 LONG KEY INT CLR Write 1 to this bit will clear the No.4 
key long-key interrupt raw status. 


KPD3 LONG KEY INT CLR Write 1 to this bit will clear the No.3 
key long-key interrupt raw status. 


KPD2 LONG KEY INT CLR Write 1 to this bit will clear the No.2 
key long-key interrupt raw status. 


KPD1 LONG KEY INT CLR Write 1 to this bit will clear the No.1 
key long-key interrupt raw status. 


KPD4 RELEA INT CLR Write 1 to this bit will clear the No.4 
key release interrupt raw status. 


KPD3 RELEA INT CLR Write 1 to this bit will clear the No.3 
key release interrupt raw status. 
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KPD2 RELEA INT CLR Write 1 to this bit will clear the No.2 
key release interrupt raw status. 


KPD1 RELEA INT CLR Write 1 to this bit will clear the No.1 
key release interrupt raw status. 


KPD4 PRESS INT CLR Write 1 to this bit will clear the No.4 
key press interrupt raw status. 


KPD3 PRESS INT CLR Write 1 to this bit will clear the No.3 
key press interrupt raw status. 


KPD2 PRESS INT CLR Write 1 to this bit will clear the No.2 
key press interrupt raw status. 


KPD1 PRESS INT CLR Write 1 to this bit will clear the No.1 
key press interrupt raw status. 


6.25.5.2.6 KPD POLARITY 


Register description (Reset value) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 


Reserved 


Type 


кетты een 
L3 ИШЕ ИШИ И | НЕ И ИШИ КИ ВС И 
e ЕС ЕЕ Е Е Т Е С Е ЕСЕ ПЕ ВЕ ЕН ЕС 


KPD_COLUMN_POLARITY KPD_ROW_POLARITY 


Type 


se ee Oe Буи ЕЕЗ ти гє ЗИ БЕН (ВЕ 


KPD COLUMN | [15:8] RAN 8'hFF Column input xor with this value 

_ to generate the internal column 

POLARITY input. This register is used to 
control the column input 
polarity. 
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КРО ROW _ Internal row output xor with this 


value to generate row output. 
This register is used to control 
the row output polarity. 


POLARITY 


6.25.52. KPD DEBOUNCE CNT 


KPD DEBOUNCE CN 
0x001C Key press and release de-bounce time control register 


М 
| Bi | зт | 30 | 29 28 | 27 | 26125 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 | 16 | 


Reserved 


Type 


лы CENE eee 
[Reset ИШ И ИШЕ eov o еј ој еј И ЕЕ ИШИ ЕЕ ШЕ 8 
Bt }18]14]13]2| ЗЕЛЕЖЛЕЛЕ ЕЕ ИЕНЕМЕЛЕНЕШЕЛ 


KPD_DEBOUNCE_CNT 
Type RW 


Reset | o | ove | o | o | o | o др INN IS | Pe o | | 


Field Name R/W Reset Description 
Value 


[ia [боо [e [шеш — | 


RED LDEBOUNGE UNT [15:0] R/W 16'h0080 Counter for de-bounce time 

It is the function of scan array 

size and clock divider number. 

Default value: 165ms when 

ск divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array size 
/(82.768/(clk div nu 
m+1)) 


6.25.5.2.8 KPD_LONG_KEY_CNT 
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KPD_LONG_KEY_CN 
0x0020 Long key time control register 


М 
| Bi | зт 30 29 | 28 | 27 | 26 | 25 | 24 | 23122121 (20 | 19 | 18 | 17 | 16 | 


Reserved 
wef в, 
Ee ee See СЦ ОЗ ЕИ ИС 
| Bit | 15 | 14 | 13 | 12 | v | 10 | 9 | 8 | 7 | 6 | 5 [| ајзјгј тој 


KPD LONG KEY CNT 


Type 


Field Name R/W | Reset Description 
Value 


[ima [RO [|o аа ] 


КРО LONG KEY СМТ 41[15:0] R/W | 16'h0400 Counter for long key time 
It is the function of scan array size and 
clock divider number. 
Default value: 1.34s when clk divider is 0 
and 42 keys are enable(7*6 array) 
The calculation method is: 
y(ms)= (x +1) “атау size 

/(32.768/(clk div num-1)) 


6.25.5.2.9 KPD SLEEP CNT 


0x0024 Counter for enter sleep mode enable(from no key press) KPD SLEEP CNT 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved KPD SLEEP CNT 


мр = 


Poe ee 
[Rect ния 
cieie p ЕВ a С ОИ a В EGER RR Е a 
[Name] м | 


KPD_SLEEP_CNT 


Type 


mesa С С С С ВОЗ С С ВС ВС СВ ВС ВЕ ВСВ СВ ВБИ ВБИ 
ған мате — [m (ам 
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KPD_SLEEP_CNT | [22:0] R/W 23'h080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Ү(тѕ)=(х+1)/32.768 


6.25.5.2.10 KPD_CLK_DIVIDE_CNT 


KPD_CLK_DIVIDE_C 
0x0028 Keypad scan clock divider coefficients configuration register. 


NT 
| Bit | зт | 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


i: iia ү 
_ Незог И ЕЕЕ RO ЕИ КАЕ ЕЕ И 9] v] 
ES ARE т Е Е ВС СТРУИ ЕИ СВ И 


Reserved KPD_CLK_DIVIDE_CNT 


8 pw 


Field Name R/W Reset Description 
Value 


KPD_CLK_DIVIDE_CNT | [7:0] R/W Clk_divider[7:0], divide 
RTCLK (32.768 kHz) used for 
keypad. Can slow down 
keypad’s work speed. 

The RTCLK will be divided 
(cnt + 1) times 


6.25.5.2.11 KPD_KEY_STATUS 
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m faele |e a/s] alaa [aale] en e 


D3 
KPD4_ROW_CN KPD4 COL CN | _K | KPD3 ROW CN KPD3 COL CN 
erve 
EY 
Res 
KPD2 ROW. CN KPD2 COL CN | K | КРр1 ROW CN KPD1 COL CN 
erve 
T T T 
d 


| Type | по | 


“- RNS medo 
Value 
И С С [; eme 
pronon СТ [em БЕНЕН 
БЕРЕКЕГЕ шо 
зет ЛЫН ЕТЕГІ _ 
mem jm [eo emm 
meer em Јан erm 
[v ІЛЕСЕ ГЕН ЕИ 
үзө СИ Јанина _ 
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меже Те p ВИ СИ 
pear [шик [эт СИ 
О |р Ко 
peser fea [к [эч jer — 
можезе [п 14) mmm ” 


KPD1_ROW_CNT [6:4] КЕ 3'b111 No.1 key row coordinate 


KPD FOUR KEY CROSS | [3] Set to 1 indicates that when 4 keys are all 
pressed, these keys can be constructed 
into right-angled coordinate 

KPD1 COL CNT [2:0] I 3'b111 No.1 key column coordinate 


6.25.5.2.12 КРЮ SLEEP STATUS 


KPD SLEEP STATU 
0x0030 Keypad sleep status register 


Гав я Го Тя Г [= Гы Га Гея [ен 


Reserved 


тт ОЕ 
ee И ИШЕ ШИЕ И eee ee ИСИС 
a Е Е Е С ЕС ЕЕ eae 


= Е 


we | = 
= eee ee eee 
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KPD_SLEEP_STS Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


6.25.5.2.13 KPD_DEBUG_STATUS1 


0x0034 Keypad debug status1 register 


KPD ROW ON 
Reserved KPD COL ONT Reserved 


| Type | 


[o ew Ro em 
БЕСТІҢ ән |. Би СЕТИ 
Ор Кр [е 
ИГИЛ СЕТИ 
О юк е 
С |н [e |; ЕВ 


6.25.5.2.14 KPD_DEBUG_STATUS2 
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KPD DEBUG STATU 
0x0038 Keypad debug status2 register 


52 
| Bi (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | zi (20 | 19 [18 [47 | 16 | 


KPD КЕУ4 STATE KPD KEY3 STATE 


KPD KEY2 STATE KPD KEY1 STATE 


ЕНЕ  — ШЫ PST ee 
ret be etel т felefel Е СО [| 
[FieldName |en [RWW | Reset Value | Description | 


Кра Кеу4 _ [28:24] 500001 Key state 4 FSM’s state 
state The same as above 


L p eer в IN uec (| 


Кра key3 _ [20:16] 500001 Key. state З FSM’s state 
state The same as above 


Кра key2 _ [12:8] 500001 Key state 2 FSM’s state 
state The same as above 


сед рој ја. 


Кра key1 . [4:0] 5'b00001 Key state 1 FSM’s state 

state 00001: release state 
00010: press de-bounce state 
00100: press state 
01000: release de-bounce state 
10000: release busy state 
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6.25.6 Application Notes 


6.25.7 Clock enable 


There are two clock inputs for keypad controller: clk_rtc and APB PCLK. Before enable keypad 
controller to work these two clocks should be enabled. Please refer to the 0x402e 0000 register 


(GENO in APB global register) 


RTC KPD EB Clock rtc enable for keypad 
0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


Keypad access enable 
0: The peripheral clock (PCLK) of keypad controller will be 

off so its control registers cannot be accessed by MCU. 
1: MCU can read or write keypad control registers. 


6.25.8 KPD configuration 


Please assure the right "keypad matrix size", “row in/out polarity", "key de-bounce time", and "int 


enables". 


Also set the keypad controller works under the "sleep mode" by enable the “КРО СТКІ” register bit[0] 


can save power. 


6.26 PWM 


Base Addr Range Addr Map Description 


0x4026_0000 ~ 0x4026_FFFF PMW (64КВ) 


6.26.1 Overview 


The PWM can output 0%~100% duration waves for kinds of applications. 


6.26.2 Features 
e Support clock pre-scaling, from 1 to 256; 


e Support configurable duty ratio, it can cover 0%~100%; 


6.26.3 Function Description 


A PWM functional block diagram is shown below. 
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OUT 


— CLK | Div |p! Duty/Mod --» Tone PWM- 
E л он 
АРВ 
Ведѕ 
Figure 6-74 PWM Block Diagram 


A PWM timing diagram is shown below. 


CLK | 
Prescaled 
СЕК  — Ли ЧЕ ee (ЫШ 1 — му | _ Мм 2 
РАМ 
| а Duty > EG 
| | 
а Моа > 
| Duty Ratio = Duty/Mod | 
Prescaled | 
СК JUMMUUUUUIUOU La 
Топе 
CLK ее т | ет. мм _ [| ь 1 су а... 
T CLK 4 T P 9 T 
one one atten one 
(32bits) ы 
PWM 
Tone 
PWM_OUT 


Figure 6-75 PWM Timing Diagram 


If pre-scale register is P, and mod counter register is M, and duty cycle register is D, then output period 


To is Так * (P1) * (M1), and active output period Tact is Так * (Р+1) * D, and duty ratio is D/(M+1). 
6.26.4 Control Registers 
6.26.4.1 Memory map 


Offset NE: 
Description 
Address 


0x0000 PWMx PRESCALE PWMXx prescale 
0x0004 PWMx CNT PWMXx counter 
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Offset ETE 
Description 

Address 

0x0008 PWMx DIV PWMXx tone divider 


0х000С PWMx РАТ LOW PW Mx pattern low bits 
0x0010 PWMx PAT HIGH PW Mx pattern high bits 


6.26.4.2 Register Descriptions 


6.26.4.2.1 PWMx_PRESCALE 


Description: PWM prescale coefficient for work clock. 
0x0000 РУ/Мх prescale coefficient PWMx_PRESCALE 


-E _ ШЕ 


| Type | 


Field Name Type | Reset | Description 
ООА 
PWMx BUSY [15] ThO PWM status 
0- idle; 
1- busy. 


Це |RO [eno |Reseved | 


PWMx_EN [8] RAW | 1’hO PWMXx enable 
0: disable; 
1: enable. 


РУ/Мх PRESCALE | [7:0] PWMx prescale coefficient. 


6.26.4.2.2 PWMx_CNT 


Description: PWM counter. 
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0x0004 PWMx_CNT 


СТЕ ИЕ ЛЕЯ АСЗ ЕИ В ОЕ ЕВА ВЕ ЕВ ЗВ Е ЗАВ 


PWMx_DUTY PWMx MOD 


түре w 


Field Name Type | Reset | Description 
Value 


PWMx_DUTY [15:8] PWMk duty counter. 
PWMx MOD [7:0] PWMx mod counter. 


6.26.4.2.3 PWMx_DIV 


Description: PWM tone divider. 


ШІН а е а е и еэ Ге Ге Ге е е ео 
еј они 


PWMx_DIV 


Type RW 


Field Name Type | Reset | Description 
Value 


PWMx_DIV [15:0] 16'h0 | PWMx tone divider. 


6.26.4.2.4 PWMx_PAT_LOW 


Description: PWM pattern low part. 


on а [аа [1 е [м ее [в [7 lels]: eeo 
С ООО 


PWMx_PAT_LOW 


Type 


Field Name Type | Reset | Description 
Value 


PWMx PAT.LOW | [15:0] 16'ho | PWMx pattern low part. 


6.26.4.2.5 PWMx_PAT_HIGH 
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Description: PWM pattern high part. 


ЕС e Е Е ВЕ ЕС ВС Eee 


PWMx РАТ HIGH 


Type RW 


Field Name Type | Reset | Description 
Value 


PWMx PAT HIGH | [15:0] 16’hO | PWMx pattern high part. 


6.27 GPIO 


Base Addr Range Addr Map Description 


0x4028 0000 ~ 0х4028 FFFF GPIO (64KB) 
0x4003 8180-0x4003 81FF Analog GPIO 


For GPIOO0-GPIO255 (16 gpios for one address): 


GPIOO ~ GPIO15 0x4028 0000 
GPIO16 ~ GPIO31 0x4028_0080 
GPIO32 ~ GPIO47 0x4028 0100 
GPIO48 - GPIO63 0x4028 0180 
GPIO64 ~ GPIO79 0x4028_0200 
GPIO80 ~ GPIO95 0x4028_0280 
GPIO96 ~ GPIO111 0x4028_0300 
GPIO112 ~ GPIO127 0x4028 0380 
GPIO128 ~ GPIO143 0x4028 0400 
GPIO144 ~ GPIO159 0x4028 0480 
GPIO160 ~ GPIO175 0x4028 0500 
GPIO176 ~ GPIO191 0x4028 0580 
GPIO192 ~ GPIO207 0x4028 0600 
GPIO208 ~ GPIO223 0x4028 0680 
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GPIO224 ~ GPIO239 


0x4028 0700 


GPIO240 ~ GPIO255 


0x4028 0780 


GPIOO0-239: come from external pad, refer to chip pin list; 
GPIO240: usbd vm; 
СР!О241: usbd vp; 
GPIO242: usbd id; 

GPIO243: usbd ве0 wakeup; 
GPIO244-255: reserved; 

For analog GPIOO~GPIO15: 
A СРІО0: LCM CABC 

A GPIO1: EXT XTL ENO 

A GPIO2: EXT. XTL ЕМ 

A GPIO3-15: reserved 


6.27.1 Overview 


The GPIO module provides up to 199 GPIO pins of MCU. However, many of the pins are multiplexed 
with other functions and system design trade-off must be exercised on selecting them. All the GPIO 


pins can be programmed to be either input or output. When in input mode, they can be programmed to 


trigger interrupt to the MCU. 


6.27.2 Features 


6.27.2.1 GPIO 


e positive edge detect and interrupt generate 

e negative edge detect and interrupt generate 
e both edges detect and interrupt generate 

e high level detect and interrupt generate 

e low level detect and interrupt generate 

e interrupt mask 

e interrupt clear 

e input data sample or mask 

e output data or mask 

e level interrupt generate at system powerdown 
e change level detect conditions at arbitrary time 
e different interrupts happen 


e change edge detect conditions 
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6.27.3 Function Description 


APB APB 
Bus (< * INTERFACE —> GPIO 


Regs 


INT 


ARM 
Core 


Figure 6-76 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module on both Die by APB BUS. When 
the module has received active input signals, interrupts will be created to notify ARM core. 


6.27.4 Control Registers 
6.27.4.1 Memory map 


Table 6-14 GPIO Control Register Address Map 


Offset ae 
Description 
Address 
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Offset eee 
Description 
Address 


0x0028 GPIOINEN GPIO input enable 


6.27.4.2 Register Descriptions 


6.27.4.2.1 GPIODATA 


Description: GPIO bits data register 


Ten [sco [2 [2 [2 [e [25 Га [эз Га [т Га | 9 [e [т [8 


Reserved 


Type 


ШИЕ Se eee 
ЕСЕ 222.41.122 И И 
ЕСЕ ИЕЛЕ УУ ЧЕШ ЯИЕШЕШЕЯ ЕКЕ КИ ИКИ ЕЕ 
эъ 47 м 


GPIODATA 


Type RW 


Field Name Type | Reset | Description 
Value 


[— — [mus [Ww јето 
GPIODATA  |[15:0] 1610 | GPIO bits data input 


6.27.4.2.2 GPIODMSK 


Description: GPIO bits mask register 


Ce [sco [2 [2 [2 [2 25 [ [эз [ 2 [т Га | 9 [e [т Гес 


Reserved 
Type 


| B [15 | зз | rn j m | toj o | o | v | 6 | 5 | 4 | 3j 2 ^1 o 


GPIODMSK 


Type RW 
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Field Name Type | Reset | Description 
Value 


Јн [ro |1680 | Reserved | 


GPIODMSK [15:0] 16'h0 | GPIODATA register can be read/write if GPIO DMSK 
set "1" 


6.27.4.2.3 GPIODIR 


Description: GPIO bits direction register 


GPIODIR 


Reserved 


PS: ee ee 
Reset И И И КЕТИ | ЕИ И ЕШ И И И И КИ ИС СЦ 
Le 

ыу оың < 


GPIODIR 


Type RW 


Field Name Type | Reset | Description 
Value 


[ mie [RO tero 
GPIODIR [15:0] R/W 16’hO "1" configure gpio bits to be output 
“0” configure gpio bits to be input 


6.27.4.2.4 GPIOIS 


Description: GPIO bits interrupt sense register 
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0x000C (reset 0x0000 FFFF) GPIOIS 


| B | зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
кш 9 7 
| eset [EIN И ЕИ ЕС ЕК ВЕ ШЫ ЫШ SR Елі ОИ 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 | 5 [4 | 3 [2 | тој 
[Name PS 


GPIOIS 


Type 


coer a RP Fs SERT 


Field Name Type | Reset Description 
Value 


Сета [mo еко 
GPIOIS [15:0] R/W 16'hFFFF | “1” detect signals level 
“О" detect signals edge 


6.27.4.2.5 GPIOIBE 


Description: GPIO bits both edges interrupt register 


GPIOIBE 


Reserved 


Sa eae 
Reset 7-15 [0 ИШЕ И Е ЕИ ИЕ Я КИ ЕЕ ЕЕ И АСИ 
Bt Ree AEE eae 
мі МУ „== | 


GPIOIBE 


Type RW 


Field Name Type | Reset | Description 
Value 


| jfi јво |1680 | Reserved | 


GPIOIBE [15:0] R/W 1610 "1" both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


6.27.4.2.6 GPIOIEV 


Description: GPIO bits interrupt status register 
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0x0014 (reset 0x0000_FFFF) GPIOIEV 


| B | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 | 16 | 


Reserved 
кш 9 7 
| eset | И ЕЦ ЕС ЕЕ ЕЦ СЦ ИКИ ССИ ВС 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 | 5 [4 | 3 [2 | тој 
[Name PY 


GPIOIEV 


Type 


[ree [ae ee IIS 


Field Name Type | Reset Description 
Value 


аа 'RO fieno |Reseved | 


GPIOIEV [15:0] R/W 16'hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.27.4.2.7 GPIOIE 


Description: GPIO bits interrupt enable register 


GPIOIE 


Reserved 


Sa eee 
Reset ЗВ ШЕ И ИШЕ И Е И ИЕ Я С НС СВ И АСИ 
Bt Б ЕТПЕС ЕЕ Е ЕС aa ЕСЕН НЕС НС ЕСЕ НЕС ЕС 
[Name | em Mme 


GPIOIE 


Type RW 


Field Name Type | Reset | Description 
Value 


| jfi [Ro |1680 | Reserved | 


GPIOIE [15:0] R/W 16'h0 GPIO bits interrupt enable register: 
"1" corresponding bit interrupt is enabled. 
"0" corresponding bit interrupt isn't enabled 


6.27.4.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts trigger 
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conditions detection on pins (prior to GPIOMIS) 


0x001C (reset 0x0000_0000) GPIORIS 


| Bi (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [217 20 | 19 | 18 | i7 | 16 | 


еј ОВ 
ІЕНЕНИНЕНЕНЕНЕНИНЕНЕНЕНЕНЕНЕНЕНЕН 
а е а а а и оо ео е е о а о о 
еј а 


Reserved 


GPIORIS 


ІЕНЕНИНЕНЕНКЕКЕИКНЕНЕНИНЕНТЫЕЯСЫНЕН 


Field Name Type | Reset | Description 
Value 


[ [mg [но [wm [Reewd SS  - | 
GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 

“4” interrupt condition met 

“О" condition not met 


6.27.4.2.9 GPIOMIS 


Description: ОРІО bits masked interrupt status register 


Per [зг [з [2o [2 [2 [25 [25 [зи [5 Га [т Гао [ә Гео е 
еј ом 


ГЕТЕ: A Tee 
L3 ИШЕ ИШ ИЕ ИЕ ЕИ ЕИ И Ба ИШЕ ЕЕЕ И 
Bt ЕС ЛЕСЕ Е Е Е С ЕЕС ЕС С Е Е Е 
Nag A NN СГ rows | 


Reserved 


GPIOMIS 


Type 


Field Name Type | Reset | Description 
Value 


[. [mug [RO [ww [еш —  — | 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 
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6.27.4.2.10 GPIOIC 


Description: GPIO bits interrupt clear register 
0x0024 (reset 0х0000 0000) 


| Bi | зт 30 | 29 28 | 27 | 26 | 25 | 24) 23 | 22 | 21/20/19 | 18 | i7 | 16 | 


Reserved 
е = 7 
| еве: | БЕН ЕШ ШЕЕ ИСТИ ОЕ ОЗ Е ЕШШ ЕШ И Ей БН 
| Bi | 15 | 14 | t3 | 12 | v | 10 [ 9 | 8. 7 | 6 | 5 |а | 3 [2 | 1| 0 
[Nam|  ,мжс 5 AN | 


GPIOIC 


Type 


Field Name Type | Reset | Description 
Value 


је [Ro |1680 | Reserved | 


GPIOIC [15:0] WO 16’hO GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
“0” has no effect. 


6.27.4.2.11 GPIOINEN 


Description: GPIO input enable register 
0x0028 (reset 0x0000 FFFF) GPIOINEN 


| Bi (зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23] 22 | 21 | 20 | 19 | 18 | i7 | 16 | 
| чете =, 


Reserved 


SS ш 
Reset E ЕШШ ИЕ ИШЕ ЕНШЕ И ОУ КК КК ШЕ 80 
ie Ee АС Es eae EEE 

PA м 


GPIOINEN 


көне | 
Г 


Field Мате Type | Reset | Description 
Value 


је [о |1680 [Reseved | 


GPIOINEN [15:0] RW 16710 СРІО input enable register: 
“1” input enable. 
"0" input disable. 
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6.27.4.2.12 Related Clock & Interrupt control registers 


Table 6-15 Related Clock & Interrupt control registers 


0x2090_0214 | CTRLO APB clock Enable of total system 
0x2090 0218 | CTRL5 ІІ | а . | Remap control 


GPIO interrupt status, using No.8 
0x8000 3000 | ARM INT STATUS interrupt for GPIO and No.24 
interrupt for GPIOA 


0x8000 3008 | ARM INT EN [B | O0 | GPIO interrupt enable 
0x8000 3000 | ARM INT DIS 18 | о | GPIO interrupt disable/clear 
0х8000 3000 | ARM INT STATUS | £4] | 0 [ADI interrupt status 


гохвооо soos [anm NTEN Jea | 0 [Айтен — | 
Гого зоос [ARM NT дв Jea | 0 [ADiemuprdssbledee — | 
Foe 0008 [eeno је | терк — | 
[08200 0600 [ADLAGEN је | 9 7 APB clock Enable of GPIOA mode | 
oan 0024 | ADI READ CMD |259 | 9 ADi read command register | 


To obtai ist | | 
е 


0x8B00 0008 | GENO |] | | 0 |APBclock Enable of GPIO module 
0x8B00 0008 | GENO [3 | | 0 |Ріпсопюо register bit 


6.27.5 Application Notes 
6.27.5.1 Programming Notes 


GPIOMIS is equal to GPIOIE & GPIORIS. 


6.28 APB Control Register 


Base Addr Range Addr Map Description 
0х7130 0000 ~ 0x713F_FFFF APB REG 


0x0000 APB EB Detail description as below. 
0x1000 APB EB SET APB EB bit set register, write 1 to set. 
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6.28.1.1 APB EB 


0x00000000 AHB ЕВ (0x00000000) APB EB 
0x00001000 AHB EB SET APB EB SET 
0x00002000 АНВ EB CLR АРВ ЕВ CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT INT INT INT CKG UAR | UAR 
reserved СЗ C2 C1 CO EB T4. T3. 
EB EB EB EB - ЕВ ЕВ 


| Type | 
е ру ВЕ за Со I IS 
| Bit 15 [ла | 13 | 12 | 1 | ој 9 | вј 7 [6|5]| 4 | зј 2 J| 1 | 0 


ig S и 1204 | 12С3 | 1262 | 12С1 | 1260 | 5РІ2 | SPH | SPIO | 153 152 151 150 A 
EB EB EB EB EB EB EB EB EB EB EB EB 


| Type | Rw | RW | RW 
Set/Cir 
| Reset [о | o | o | o | o | o | o | o jo o | о | о | о | с | с | со | 


АРВ ЕВ 


FieldName (Вп | Type — Gier. | Value 
przy [no | oo [Reed — — — — —] 


INTC3 Enable. Active High; 
INTC3 EB [22] RW S/C 0х0 0 : Disable INTC3 Controller; 
1 : Enable INTC3 Controller; 
INTC2 Enable. Active High; 
INTC2 EB [21] RW S/C 0x0 0 : Disable INTC2 Controller; 
1 : Enable INTC2 Controller; 


INTC1 Enable. Active High; 
INTC1 EB [20] RW S/C 0x0 0 : Disable INTC1 Controller; 
1 : Enable INTC1 Controller; 
INTCO Enable. Active High; 
INTCO EB [19] RW S/C 0x0 0 : Disable INTCO Controller; 
1 : Enable INTCO Controller; 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 693 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


CKG_EB 


ae Clock controller Enable. Active 


High; 
0 : Disable AP Clock controller 
Controller; 
1: Enable AP Clock controller 
Controller; 


= 


UART4 Enable. Active High; 
0 : Disable UART4 Controller; 
1 : Enable UART4 Controller; 


UARTS Enable. Active High; 


ЏАВТА ЕВ 
ЏАВТЗ ЕВ 0 : Disable UART3 Controller; 
1 : Enable UARTS Controller; 
UART2 Enable. Active High; 
UART2_EB RW 0 : Disable UART2 Controller; 
1 : Enable UART2 Controller; 
UART1 Enable. Active High; 
UART1 EB 0 : Disable UART1 Controller; 
UARTO EB 


1 : Enable UART1 Controller; 
l2C4 EB 


2 
= 


20 


UARTO Enable. Active High; 
0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 


= 


12C4 Enable. Active High; 
0 : Disable 1264 Controller; 
1:Enable 12C4 Controller; 


= 


12C3 Enable. Active High; 
0 : Disable 1263 Controller; 
1: Enable 12C3 Controller; 


(СЗ ЕВ 
1262 Enable. Active High; 
l2C2 EB RW 0 : Disable І2С2 Controller; 
1:Enable 12С2 Controller; 


1261 Enable. Active High; 
0 : Disable 12C1 Controller; 
1:Enable 1261 Controller; 


І2С0 Enable. Active High; 
0 : Disable І2С0 Controller; 
1:Enable 12С0 Controller; 


= 


І2СІ ЕВ 
І2С0 ЕВ [8] 


SPI1 EB 
SPIO EB 
153 EB 


152 EB 
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2 
= 


НЕЕ 


SPI2 Enable. Active High; 
0 : Disable SPI2 Controller; 
1:Enable SPI2 Controller; 


SPI1 Enable. Active High; 
0 : Disable SPI1 Controller; 
1:Enable SPI1 Controller; 


SPIO Enable. Active High; 

0 : Disable SPIO Controller; 
1:Enable SPIO Controller; 
153 Enable. Active High; 

0 : Disable 153 Controller; 
1:Enable 1IS3 Controller; 


152 Enable. Active High; 
0 : Disable 152 Controller; 
1:Enable 152 Controller; 


= 
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151 Enable. Active High; 
151 ЕВ [ 2] RW S/C 0х0 0 : Disable 151 Controller; 
1: Enable. 1151 Controller; 


150 Enable. Active High; 
150 ЕВ 0 : Disable 150 Controller; 
1 :ЕпаБе 150 Controller; 


6.28.1.2 АРВ ВТ 


0x00000004 AHB_RST (0x00000000) APB_RST 
0x00001004 AHB_RST SET APB_RST SET 
0x00002004 AHB_RST CLR APB_RST СЕВ 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT INT INT INT UAR 
C3 C2 C1 co p T3. 
reserved SOF | SOF | SOF | SOF FT SOF 

TR TR ТВ ТВ RST ТА 
ST ST ST ST ST 


| Type POR | ви | ви | nw | на | RW | ни 
5еСтј  — 0 0 l 50 | 56 | sic | se | sic | se | se | 
Peset o БСН БЕЛЕ БЕЛЕ ИПИ ИГИ ИГИ ИГИ ИГЕ ЕСІН ИГЕ ЕСІН ИГИ ИГИ ЕСЕ ЕЕЕ 


ne 1264 | 12C3 12С1 | 1260 | SPI2 | SPI | SPIO 152 151 

SOF 50 50 $0 $0 $0 $0 $0 $0 $0 

TR ЕТ ЕТ ЕТ ЕТ ЕТ ЕТ ЕТ ЕТ ЕТ 
ST ST ST RST | RST RST | RST | RST | RST | RST RST | RST 


Secr 
Грен | o Гого [оо WM мо To [Гого T9 [о [о [о ЭЙ 


APB_RST 


алат [к [me |Б, Тан 


3123] |RO | |00 | Reserved | 


INTC3 Soft Reset. Active High; 
INTC3_SOFT ФЭ 23 0: Keep INTC3 іп normal mode; 

1: Reset INTC3; 

INTC2 Soft Reset. Active High; 
NP SORT. PIS [21] 0 : Keep INTC2 in normal mode; 

1:Reset INTC2; 

INTC1 Soft Reset. Active High; 
INTC1 EY -F> [20] RW S/C 0x0 0 : Keep INTC1 in normal mode; 

1: Reset ІМТСІ; 


INTCO Soft Reset. Active High; 
РОВ SOFT. RS [19] 0 : Keep INTCO in normal mode; 
1: Reset INTCO; 


AP Clock Controller Soft Reset. 
Active High; 

CKG_SOFT_RST | [18] RW S/C 0x0 0 : Keep AP Clock Controller in 
normal mode; 
1:Reset AP Clock Controller; 
0 : Keep UARTA in normal mode; 
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| | 11: Reset UAHTA; 


ОАВТЗ Soft Reset. Active High; 

1: Reset. ЏАВТЗ; 

UART2 Soft Reset. Active High; 

1: Reset UART2; 

ЦАНТ1 Soft Reset. Active High; 

1: Reset UART1; 

UARTO Soft Reset. Active High; 

1: Reset UARTO; 

I2C4 Soft Reset. Active High; 
1264 ЅОҒТ ВАТ | [12] RW S/C 0x0 0 : Keep І2С4 in normal mode; 

1:Reset 1264; 

І2С3 Soft Reset. Active High; 
I2C3_SOFT_RST | [11] RW S/C 0x0 0 : Keep I2C3 in normal mode; 

1:Reset 1263; 

І2С2 Soft Reset. Active High; 
1262 SOFT RST | [10] RW S/C 0x0 0: Keep І2С2 in normal mode; 

1:Reset l2C2; 

І2С1 Soft Reset. Active High; 
І2СІ SOFT В5Т RW S/C 0x0 0 : Keep I2C1 in normal mode; 

1: Reset 12C1; 

І2С0 Soft Reset. Active High; 
І2С0 SOFT В5Т RW S/C 0x0 0 : Keep І2С0 in normal mode; 

1:Reset 12С0; 

SPI2 Soft Reset. Active High; 
SPI2 SOFT RST |[7] RW S/C 0x0 0 : Keep SPI2 in normal mode; 

1: Reset . SPI2; 

SPI1 Soft Reset. Active High; 
SPI1 SOFT ВТ RW S/C 0x0 0 : Keep SPI1 in normal mode; 

1:Reset SPI1; 

SPIO Soft Reset. Active High; 
SPIO SOFT ВТ |[5] RW S/C 0x0 0.: Keep SPIO in normal mode; 

1:Reset РІО; 

153 Soft Reset. Active High; 
153 SOFT RST [ 4] RW S/C 0x0 0 : Keep IIS3 in normal mode; 

1:Reset 153; 

152 Soft Reset. Active High; 
152 SOFT ВОТ [ 3] RW S/C 0x0 0 : Keep 152 in normal mode; 

1:Reset 1152; 

151 Soft Reset. Active High; 
151 SOFT ВОТ (21 RW S/C 0x0 0 : Keep IIS1 in normal mode; 

1:Reset 1151; 

150 Soft Reset. Active High; 
150 SOFT RST [ 1] RW S/C 0x0 0 : Keep IISO in normal mode; 

1:Reset 150; 

SIMO Soft Reset. Active High; 
SIMO SOFT RST RW S/C 0х0 0 : Keep SIMO іп normal mode; 

1 : Reset SIMO; 


6.28.1.3 USB PHY TUNE 


0x00003000 USB_PHY_TUNE (0x44073133 USB_PHY_TUNE 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16. 


TXP 
м | TXHSXVT 
85 OTGTUNE rese | COMPDISTUNE reserved REg | TRESTU SXVIR 
rved rved MPP E NE 
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TXPREEMP pasan rese 
XFSLSTUNE RXTUNE 


PEERS 
| Reset [ o | o | " | v | о | o jo | sj o то | 


USB PHY TUNE 


Reset 


[reserved — |3] |НО |0 | Reserved | 
Freseived ТОТ [Ro 0x9 — | Reserved — — — — — — — — 1 
[reseved — јаз [RO јо је | 


TXPREEMPPULSE [20 [RW foxo  |TXPREEMPPULSETUNE 


TXRESTUNE 19:18] |RW [0x1  . |TXRESTUNE 
TXHSXVTUNE 17:16] | RW. [0x3 . |TXHSXVTUNE 
TXVREFTUNE 15:12] |RW [0x3 . | TXVREFTUNE 


UNE FEMBANTED et [RW | | TXPREEMPAMPTUNE 


HIXHISETUNE —| Ізі ІН АЕ МЕ | 
пеле — — [13]. — [RO јо је. — — — — — — —] 


6.28.1.4 USB PHY TEST 


| 0х00003004 | MISC CKG EN (0x06000000) USB PHY TEST 


TES | LOO 


S TBU | PBA 
TESTDATAOUT 
reserved Y reserved вм ске 5 OU 


TES 
БЕИ VATESTENB TESTADDR TESTDATAIN 


ШЫНЫ НП СТ ЕЕ НЕ И НЕСЕ НЕ ЕЕ 


USB_PHY_TEST 
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Field Name в [туре | dentes Description 


ATERESET ATERESET 
30:27] |RO |00 | Reserved i 


br -VALID-EXT | реј VBUS_VALID_EXT_SEL 


[23:22] | 
21 
20 


[RO |00 | Reserved (| 
ІСІ |BEW |00 |ТЕТВИЯММ | 
| LOOPBACKENB |2001 — |HW |00 | LOOPBACKENB | 
| TESTDATAOUT — |[19:16] | КО .— |00 — |TESTDATAOU | 


29:22 


TESTBURNIN 


TESTCLK 13 TESTCLK 


H3) 
аиа TESTDATAOUTSEL 


TESTADDR TESTADDR 
TESTDATAIN TESTDATAIN 


6.28.1.5 USB РНҮ СТВ 


0x00003008 USB PHY CTRL (0x00000022 USB PHY CTRL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DM DPP 
е SS_SCALED тот | PUL | ULL reserved 
OWNMODE DO 
WN 
ia NEN 


| ми | ау [ву | вм | вм 0-2 
| Reset | o | о | о | о | о | o | сј ој ој ој ој ој ој ој сој оо т 
| Bit |15| 14 | 13 | 12 | $1 | ој 9 ј вј 7) бј5ј at зјг2ј тјо 


co 
TN ММ rese 
reserved PUL ON reserved REFCLKSEL ned FSEL 
LUP ON 
N 
| Type | но  — O 


Type | RW | nw во | mw OT RO м о 
| Reset | o | o | o | о | о | о | с | о | ој ој "ј сј ој | |: 


USB_PHY_CTRL 


i Reset c 


3127] |RO |00 — |Reserved 


MODE К | [26:26] SS SCALEDOWNMODE 


[reserved — |[24] [НО |0 — |Reserved 

[reserved — ) [1910] ВО |00 [| Reserved 
|DMPULLUP = |[9] |н; |00 o |DMPULLUP —  - 
| COMMONONN |[83] |н; |00  |COMMONONN  - 
[reserved ||:6) |НО |00 | Reserved | = &—  —  — — | 
[reserved — ||39)| — [RO |0 X Reserved 
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6.28.1.6 APB_MISC_CTRL 


0x0000300C APB_MISC_CTRL (0x00000000 APB_MISC_CTRL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Туре к 
Pesa В СВ В МО ПИС ПО БЕЛЕ ЕРГЕН ЕГЕН БЕН БІН ЕСЕН ЕСІН БЕЛЕ иш БЕ 


- И ES 


Y NV 
pee 
aie eee о 


APB_MISC_CTRL 


[reserved | IT EEUEMIUEBEUE.: Жл = EEO 


im Z is m C BONS AIT му 


6.29: AON Control Register 


Base Addr Range Addr Map Description 
0х402Е 0000 ~ 0x402E_FFFF AON APB Reg (64K) 


тела [эт ја | 
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0x1010 APB_RTC_EB SET Detail description as below 
0x2010 APB_RTC_EBCLR Detail description as below 
0x0014 REC 26MHZ BUF CFG REC 26MHZ BUF CFG 


0x1014 REC 26MHZ BUF CFG Detail description as below 
SET 

0x2014 REC 26MHZ BUF CFG Detail description as below 
CLR 


0x1038 PLL SOFT СМТ DONE Detail description as below 
SET 

0x2038 PLL SOFT СМТ DONE Detail description as below 
CLR 
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0х205С LTEPLL_CFG1 СІН Detail description as below Detail description as 
below 
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0x2090 CORTEX MTX CTRL1 Detail description as below 
CLR 


0x0094 CORTEX MTX CTRL2 CORTEX MTX CTRL2 
0x1094 CORTEX MTX CTRL2 SET | Detail description as below 


0x2094 CORTEX MTX CTRL2 Detail description as below 
CLR 


0x0098 CORTEX MTX CTRL3 CORTEX MTX CTRL3 
0x1098 CORTEX MTX CTRL3 SET | Detail description as below 


0x2098 CORTEX MTX CTRLS3 Detail description as below 
CLR 
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0x1114 ARM7 SYS SOFT HRST Detail description as below 
SET 

0х2114 ARM7_SYS_SOFT_RST Detail description as below 
CLR 


0x0118 CP1 CPO ADDR MSB CP1 CPO ADDR MSB 
0x1118 CP1 СРО АРОН MSB SET | Detail description as below 


0x2118 CP1 CPO ADDR MSB Detail description as below 
CLR 


0x1120 EMC AUTO GATE EN Detail description as below 
SET 

0x2120 EMC AUTO GATE EN Detail description as below 
CLR 
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0x3088 APB ROM PD CTL APB ROM PD CTL 
0x308C CPO SLP STS CPO SLP STS 
0x3090 CPO DSP JTAG CTL CPO DSP JTAG CTL 


0x3094 ANA PD STS ANA PD STS 
Ox30F0 AON APB RSV AON APB RSV 


6.29.1.1 APB EBO 


AHB EBO (0x7401C000) 
AHB_EBO SET 
— P о AHB ЕВО CLR 
БЕЗГЕН Ени Бркај ЕЕ Ево за [20 [ 19 [ 18 | 17 [ 16 | 


p pid a 
12C GPU | CKG | MM MSP үде ІРІ. РІМ VBC | AUD Fe ADI 
EB 1 Е ЕВ ЕВ ЕВ | ЕВ ЕВ _ЕВ | ЕВ | EB . ЕВ 


| Type | 
SetClr 
| Reset | o | | ки SH -2--4----- 
LINES Pm, ом 


AP. ки БІН С СР! 
ТМА | _TM | SYS м. 4. Е TPC | FM | ADC 
Bs ЕТ = _EB EB _EB 
B 


| RW | 
ест 
| Reset | Lo [| o jo jo o po yo jojo | ој ој ој ој ој 


APB EBO 


re ARR Ки ee umm а 
Clear Value 
І2С EB [31] AON I2C Enable. Active High; 
T Disable AON I2C Controller; 
: Enable AON (РС Controller: 
Ша DAP EB Pv E di ШЕ D Enable. Active High; 


| : Disable DAP Controller; 
: Enable DAP Controller; 


M: IS1 EB ы ШЕН А? TimeStamp1 Enable. Active 
High; 
T Disable Cortex-A7 TimeStamp1; 
:Enable Сопех-А7 TimeStamp1: 


CA7 150 EB [28] Consens TimeStamp0 Enable. Active 
High; 
| : Disable Cortex-A7 TimeStamp0; 
: Enable Cortex-A7 TimeStamp0; 
ШИЕ ЕВ um il Enable. Active High; 


| : Disable GPU; 
: Enable GPU; 


iu dm ШЕН: Clock controller Enable. Active 
High; 
| : Disable AON Clock controller; 
: Enable AON Clock controller; 
MM_EB БН eee eee ЕСЕН MM system Enable. Active High; 
0 : Disable MM system ; 


Spreadtrum Communications, Inc., Confidential and Proprietary 705 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


кПа 1, : Enable MM system ; 


BG NENNEN КЕНЕН БЕЛІНЕ 
AP_WDG_EB [24] RW АР Watch Dog Enable. ‘Active High; 
0 : Disable AP Watch Dog; 
1: Enable АР Watch Dog; 
MSPI_EB [23] RW MSPI Enable. Active High; 
0 : Disable MSPI; 
1 : Enable MSPI; 


SPLK EB [22] RW AON Spinlock Enable. Active High; 
Ёз Disable AON Spinlock; 
: Enable AON Spinlock; 


ІРІ ЕВ [S/C | No Used; 


PIN_EB [20] E 0x0 PIN Reg Enable. Active High; 
0 : Disable PIN Reg; 
1 : Enable PIN Reg; 


VBC EB [19] RW VBC Enable. Active High; 
0 : Disable VBC; 
1 : Enable VBC; 

AUD EB [18] RW 


AUD Enable. Active High; 
T Disable AUD; 

: Enable AUD; 
ДОН Enable. Active High; 
94 Disable AUDIF; 

: Enable AUDIF; 


БЕИ ЕВ ШЕ | A Enable. Active High; 
y Disable ADI; 
: Enable ADI; 


AUDIF_EB [17] RW 


AR INTC(for Wakeup) Enable. Active 
High; 
$ Disable AON INTC; 
: Enable AON INTC; 
Ес Enable. Active High; 
Disable EIC; 
: Enable EIC; 
а АШ ий EFUSE Enable. Active High; 
04 Disable EFUSE 
: Enable EFUSE: 
AP_TMRO_EB [12] RW S/C 0х0 ДБ TMRO Enable. Active High; 


Disable AP TMRO; 
: Enable АР TMRO; 

AON ТМВ EB [11] RW ДОМ TMR Enable. Active High; 

2. Disable AON ТМА; 
AP_SYST_EB [10] RW Shor 

Сад |“. 

0 : Disable AON SYST; 

1 : Enable AON SYST; 

0 : Disable KPD: 

1 : Enable KPD; 


= l TZ 


КЕ ЕВ un 


: Enable AON TMR; 
ДБ SYST Enable. Active High; 
0 : Disable AP SYST; 
1 : Enable AP SYST; 
AON SYST Enable. Active High; 


РУ/МЗ EB Fa | | PWM3 Enable. Active High; 


0 : Disable PWM3; 
1 : Enable PWMS; 
PWM2 EB RW РУ/М2 Enable. Active High; 
"E Disable PWMe2; 
: Enable PWM2; 
PW Enable. Active High; 
0 : Disable PWM1; 
1 : Enable PWM1; 
PWMO Enable. Active High; 
0 : Disable PWMO; 
1 : Enable PWMO; 


PWM1 ЕВ [5] RW 


ШЕ Кр 
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GPIO EB [ 3] 0x0 GPIO Enable. Active High; 
| : Disable GPIO; 
: Enable GPIO; 


IPC ЕВ ЧА Ми 1580-90 Not Used: ы. ее--бФФ 


ЕМ ЕВ [ 1] S/C FM Enable. Active High; 
0 : Disable FM; 
1 : Enable FM; 


ADC EB [0] Ін, |52 |090  j|NotUsed; | 


6.29.1.2 АРВ ЕВ1 


AHB EB1 (0x04800021) 
Г  0х00002004 | AB ЕВІСВ — — — 
-—————— ee À Со“ — 


RTC RTC 
= MB DJT 4M1 4MO 
reserved > ж C ы СА СА 
= = = БЕ | LE 
ЕІ B B 


ype | o ||| po pne pe ИТА СТИ poe ow ИТИ ТИ СТИ 
Set/Cir ротор PRY ејзејнеј еј ај пеј ој ој за вој 
ШЕННЕН БЕН  —— ИЕ ——O—— — 


а ЕЗ -— ZIP | DIS M ки ca 
_EM EM P_E | TMR | TMR rese | AVS pu Eit Те ТНМ 
а - СЕ | СЕ | MC 2 > 1 М tved | _ЕВ ЕВ _ЕВ 
EA B EB 


| RW | | RW | 
бено БЕНЕН ии СОЛЫН АЕ 
| Reset [о | o | o | o | o | o | о | ој ој ој " jo | о | с | со | 


АРВ ЕВ1 


Field Name Type Set/ Reset Description 
Clear Value 


31:29] [RO | |00 | Reserved 


МР! DSI TXCLK | [28] RW S/C 0x0 dsi txclkhssrc div32 enable 
HSSRC DIV EN 0 : Disable 
сік тірі dsi txclkhssrc div32D 
1 : Enable 
ск mipi dsi txclkhssrc div32D 


ОНР. JIAG ЕВ 


СА5 150 ЕВ [26] RW S/C 0х1 Cortex-A5 TimeStamp0 Enable. Active 

High; 

0 : Disable Cortex-A5 TimeStamp0; 

1:Enable Cortex-A5 TimeStamp0; 
[DEF EB „Си 
D Брус 5 — RW S/C 0х0 LVDS PLL DIV Enable. Active High; 
EN 0 : Disable LVDS PLL DIV; 

1: Enable LVDS PLL DIV; 
ARM7_JTAG_EB | [23] ARM7 JTAG Enable. Active High; 

0 : Disable ARM7 JTAG; 

1:Enable ARM7 JTAG; 


AON DMA EB AON DMA Enable. Active High; 
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Enable AON DMA: 


vai BOX Enable. Active High; 
0 : Disable Mail BOX; 
1: Enable. Mail BOX: 
EN EB ai E DJTAG Enable. Active High; 
a Disable DJTAG; 
; Enable DJTAG: 
АТС CAL Module 1 Enable. Active 
High; 
0: Disable RTC CAL Module 1; 


= _СА Е шй 
1: Enable RTC CAL Module 1; 
a CAL_E | [18] RTC CAL Module 0 Enable. Active 
High; 
0: Disable USC RTC CAL Module 0; 
1: Enable USC RTC CAL Module 0; 


MBOX_EB [21] RW 
ШЕН ЕВ - MDAR Enable. Active High; 

0: Disable MDAR; 

1: Enable MDAR; 

AON LVDS ТСХО Enable. Active High; 
0: Disable AON LVDS TCXO; 


1: Enable AON LVDS TCXO; 


ми E] 6] ШЕ 


LVDS_TRX_EB [15] RW AON LVDS TRX Enable. Active High; 
0: Disable AON LVDS TRX; 


1: Enable AON LVDS TRX; 


CA5 DAP EB [14] 0x0 Cortex-A5 DAP Enable. Active High; 
* Disable Cortex-A5 DAP Controller; 
: Enable Cortex-A5 DAP Controller; 


GSP EMC EB |Џзј [АМ јос |00  Á j|NotUsed; | 
ZIP EMC EB. [112] [АМ јос јох | Not Used 


ое: | 
EE] EMC EB [11] HE EAR Used as DJTAG APB port clock gate 
enable; 


AP TMR2 Enable. Active High; 
0 : Disable AP TMR2; 


iE  TMR1 EB AP TMR1 Enable. Active High; 
0 : Disable AP TMR1; 
1 : Enable AP TMR1; 
а WDG ЕВ ras a Cortex-A7 Watch Dog Enable. Active 
0 : Disable Cortex-A7 Watch Dog; 
1 : Enable Cortex-A7 Watch Dog; 
je um | |00 | 
0 : Disable AVS; 
1 : Enable AVS; 
PROBE_EB ы PROBE Clock Enable. Active High; 


x _ТМВ2_ЕВ [10] 
1 : Enable AP TMR2; 
High; 

| ^w] 0x0 
0: Disable PROBE Clock; 


AUX2 EB [4] AUX2 Clock Enable. Active High; 
0 : Disable AUX2 Clock; 
1 : Enable AUX2 Clock; 
AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1: Enable AUX1 Clock; 
AUXO EB [ 2] AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 
THM EB THM Clock Enable. Active High; 
| : Disable THM; 
: Enable THM; 


PMU_EB m Clock Enable. Active High; 
0 : Disable PMU; 
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| Enable PMU; 


6.29.1.3 АРВ Н5Т0 


0х00000008 AHB_RSTO (0х00000000) АРВ RSTO 
0х00001008 AHB_RSTO SET APB_RSTO SET 
0x00002008 AHB_RSTO CLR APB_RSTO CLR 


i 
ТИТИ ИСТИ ИТИ ИСТЕ ИТИ ИСТИ ИТИ ИСТИ ИТИ ИСТЕ ТИ СТЯ ТИСТИ 
| эс | $ 


Ге scio НЕГЕ. о ооо о еа мо [9 Го 


SOF 
TR 


AC ЕСІН оо (СИА! ааа СЕ ЕСЕ ЕСЕГЕ 


APB_RSTO 
mme |ы Ыга ЕТ Im Vu 
Clear Value 

T_ | [81] S/C 0x0 Cortex-A5 TimeStamp1 Soft Reset. 
Active High; 
0 : Keep Cortex-A5 TimeStamp1 in 
normal mode; 
1 : Reset Cortex-A5 TimeStamp1 ; 


l2C SOFT ВТ [30] ШЕН І2С Soft Reset. Active High; 
0 : Keep AON I2C in normal mode; 
ШЕ : Reset AON 12С1; 
OFT 


Cortex-A7 TimeStamp1 Soft Reset. 
Active High; 

0 : Keep Cortex-A7 TimeStampl in 
normal mode; 

1 : Reset Cortex-A7 TimeStamp1 ; 
Cortex-A7 TimeStamp0 Soft Reset. 
Active High; 

0 : Keep Cortex-A7 TimeStampO in 
normal mode; 

1 : Reset Cortex-A7 TimeStampO ; 


DAP MIX ФОЕТ Ий DAP Soft Reset. Active High; 
_RST ІШЕ : Keep DAP іп normal mode; 
ШЕ : Reset DAP; 


MSPI1 SOFT. В E 1 1 0x0 MSPI Part1 Soft Reset. Active High; 
ST 0 : Keep MSPI Part1 in normal mode; 
1:Reset MSPI Part1; 


MSPIO SOFT R | [25] RW S/C 0x0 MSPI Part0 Soft Reset. Active High; 
ST 0 : Keep MSPI Рано in normal mode; 
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ен : Reset MSPI Part01; 


[SPU SOFT RS | SOFT RS — AON Splinlock Soft Reset. Active High; 
0 : Keep AON Splinlock in normal 
mode; 

1 : Reset... AON Splinlock; 


ІРІ іні RST ЕД 


PIN | RST ШЕ 


ШЕН ІРІ Soft Reset. Active High; 
0 : Keep AON IPI in normal mode; 
НЕ : Reset AON IPI Splinlock; 


PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 


пеший | SOFT_RST al SHN clock Controller Soft Reset. 
ctive High; 
0 : Keep AON Clock Controller in 
normal mode; 
1 : Reset AON Clock Controller; 


1 иа 
AUD_SOFT_RST | [19] 
AUDIF SOFT В | [19] 
ST 

ADI_SOFT_RST | [17] 
INTC_SOFT_RST | [16] 
EIC_SOFT_RST | [15] 


pee] SOFT В ul 


AP LANA SOFT 1 
RST 


АР MRO mew] AN 
d КУХ 
_RST 

АР 5Ү5Т 5ОҒТ | [10] 
_RST 

AON SYST SOF 

T RST 

KPD SOFT RST 
PWM3_SOFT_R |171 
ST 


PWM2 SOFT А 
ST 


wii 


RW 


RW 


RW 


RW 


RW 


ШЕ 


1 : Reset PIN Reg; 

VBC Soft Reset. Active High; 

0 : Keep VBC in normal mode; 

1 : Reset VBC; 

AUD Soft Reset. Active High; 

0 : Keep AUD in normal mode; 

1 : Reset AUD; 

AUDIF Soft Reset. Active High; 

0 : Keep AUDIF in normal mode; 

1 : Reset AUDIF; 

ADI Soft Reset. Active High; 

0 : Keep ADI in normal mode; 

1: Reset ADI; 

AON INTC Soft Reset. Active High; 
0 : Keep AON INTC in normal mode; 
1 : Reset AON INTC; 

EIC Soft Reset. Active High; 

0 : Keep EIC in normal mode; 

1 : Reset EIC; 


EFUSE Soft Reset. Active High; 
0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 


AP Watch Dog Soft Reset. Active High; 
0 : Keep AP Watch Dog in normal 
mode; 

1 : Reset AP Watch Dog: 

AP TMRO Soft Reset. Active High; 

0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 

AON T MR Soft Reset. Active High; 
0 : Keep AON TMR in normal mode; 
1 : Reset AON TMR; 

AP SYST Soft Reset. Active High; 

0 : Keep AP SYST in normal mode; 
1 : Reset AP SYST; 

AON SYST Soft Reset. Active High; 
0 : Keep AON SYST in normal mode; 
1 : Reset AON SYST; 

KPD Soft Reset. Active High; 

0 : Keep KPD in normal mode; 

1 : Reset KPD; 

PWMS Soft Reset. Active High; 

0 : Keep PWM3 in normal mode; 

1 : Reset PWN3; 

РУ/М2 Soft Reset. Active High; 

0 : Keep PWM2 in normal mode; 

1 : Reset РУ/М2; 
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ST 


0 : Keep PWM1 in normal mode; 
1 : Reset PWM1; 


PWMO ФОЕТ R | [ 4] RW S/C 0x0 PWMO Soft Reset. Active High; 
ST 0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 
i 
7 
S/C 0x0 


GPIO Soft Reset. Active High; 
0 : Keep GPIO in normal mode; 
1 : Reset GPIO; 

TPC Soft Reset. Active High; 

0 : Keep TPC in normal mode; 
1 : Reset TPC; 


GPIO SOFT RS | [3] RW 
T 
ТРС SOFT RST | [2] RW 


FM Soft Reset. Active High; 
0 : Keep FM in normal mode; 


1 : Reset FM; 

ADC_SOFT_RST RW S/C 0x0 ADC Controller Soft Reset. Active High; 
0 : Keep ADC Controller in normal 
mode; 

1 : Reset ADC Controller; 


6.29.1.4 АРВ RST1 


АНВ RST1 (0x00300000) 
AHB RST1 SET 
AHB RST1 CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MB 

— rese | 7 5 5 Т 

SOF Кей 

TR E 

ST к E ко 
Е © T T T 
T S S 


LR T 
| Rw | mw | nw | Rw | rw | Ew | Ew | RO | rw | пу rw | rw | rw | вм | вм | вм | 
| sic | sc | sc | sc | sc | sc | sc [F] se | se | sc | sc | зс | sic | sc | sic | 
[o | o | o | а КО OW o | o | „Кој [o jojo 


АРВ RST1 


Field Name Type Set/ Reset Description 
Clear Value 


RICAM ANA SO | [81] RW S/C 0х0 АТСАМ Analog Soft Reset. Active 
FT_RST High; 
0: Keep RTC4M Analog in normal 
mode; 
1 : Reset RTC4M Analog; 
0: Keep DEF SIV INT in normal mio 
OFT CLR 0 : Keep DEF SLV INT in normal mode; 
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: Clear DEF SLV INT; 
DEF Soft Reset. Active High; 


(СЗ SPREADTRUM SC9820A Device Specification 
0 : Keep DEF in normal mode; 


ЕЕ ae ee Lee m9 
DEF_SOFT_RST | [29] RW 

1 : Reset DEF; 
ADC3_SOFT_RS | [28] m ADC3 Soft Reset. Active High; 
T 


0 : Keep ADC3 in normal mode; 

1 : Reset ADC3; 

ADC2 Soft Reset. Active High; 

0: Keep ADC2 in normal mode; 

1 : Reset ADC2; 

m _SOFT_RS | [26] RW ADC1 Soft Reset. Active High; 
0 : Keep ADC1 in normal mode; 
1 : Reset ADC1; 


МВОХ_ SOFT_RS | [25] Mail BOX Soft Reset. Active High; 
0 : Keep Mail BOX in normal mode; 
1 : Reset Mail BOX; 


Lai M NM Aa ү ЫЗ 


RICAM1 CAL S | [23] 0х0 RTC CAL Module 1 Soft Reset. Active 
OFT_RST High; 
0 : Keep RTC CAL Module 1 in normal 
mode; 
1 : Reset RTC CAL Module 1; 
RTC4M0_CAL_S | [22] RTC CAL Module 0 Soft Reset. Active 
OFT_RST 


LDSP_SYS_SOF ui 
T RST 


ГОР SYS SOFT 1 ма 
_RST 


ADC2 SOFT RS | [27] RW 
а 


High; 

0 : Keep RTC CAL Module 0 in normal 
mode; 

1 : Reset RTC CAL Module 0; 

LDSP SYS Soft Reset. Active High; 
0 : Keep LDSP SYS in normal mode; 
1 : Reset LDSP SYS; 

LCP SYS Soft Reset. Active High; 

0 : Keep | СР SYS in normal mode; 

1 : Reset LCP SYS; 

DAC3 Soft Reset. Active High; 

0 : Keep DAC3 in normal mode; 

1 : Reset DAC3; 

DAC2 Soft Reset. Active High; 

0 : Keep DAC2 in normal mode; 

1 : Reset DAC2; 


БАСЗ SOFT RS | [19] RW 
D 


DAC2 SOFT RS | [18] RW 
D 


ADC3 CAL SOF |[16] RW 
T RST 


ADCS CAL Soft Reset. Active High; 
0 : Keep ADC3 CAL in normal mode; 
1 : Reset ADC3 CAL; 

ADC2 CAL Soft Reset. Active High; 
0 : Keep ADC2 CAL in normal mode; 
1 : Reset ADC2 CAL; 

ADC1 CAL Soft Reset. Active High; 
0 : Keep ADC1 CAL in normal mode; 
1 : Reset ADC1 CAL; 

MDAR Soft Reset. Active High; 

0 : Keep MDAR in normal mode; 

1 : Reset MDAR; 
ЕЗ Soft Reset. Active High; 

0 : Keep LVDSDIS in normal mode; 
ШЕ : Reset LVDSDIS; 

BB LDO Calibration Soft Reset. Active 


ADC2 CAL SOF | [15] RW 
T RST 


АБСТ CAL SOF | [14] RW 
T RST 


MDAR SOFT RS | [13] RW 
T 


Eae SOFT_ aan | 


High; 
0 : Keep BB LDO Calibration in normal 
mode; 


EE Dead! SOFT. E 
1 : Reset BB LDO Calibration; 
|[EW — [5/6 | 


DCXO ІС SOFT |[10] | DCXO TMR Soft Reset. Active High; 
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GR SPREADTRUM 
(КЕ ПИШЕ ШЕ 


_RST 


^ вы R2_SOFT 


^ uH і E а 


AON ОМА SOF 
T RST 


AVS SOFT RST uM 5] 


нт LN SZ 
_RST 


GPU_THMA_SO 
FT_RST 


[3] 


ARM_THMA_SO 
FT_RST 


[2] 


TAM SOFT RST [Т1] 


SC9820A Device Specification 


EMEN 0 : Keep DCXO TMR in normal mode; 
1 : Reset DCXO TMR; 

AP TMR2 Soft Reset. Active High; 

0 : Keep AP TMR2 in normal mode; 

1 : Reset AP TMR2; 

AP TMR1 Soft Reset. Active High; 

0 : Keep AP TMR1 in normal mode; 

1 : Reset АР TMR1; 


Cortex-A7 Watch Dog Soft Reset. 
Active High; 

0 : Keep Cortex-A7 Watch Dog in 
normal mode; 

1 : Reset Cortex-A7 Watch Dog; 


RW S/C 


AON DMA Soft Reset. Active High; 
0 : Keep AON DMA in normal mode; 
1 : Reset AON DMA; 

AVS Soft Reset. Active High; 

0 : Keep AVS in normal mode; 

1 : Reset AVS; 

Not Used; 


udi ЯҒ C 


RW S/C 


RW S/C GPU THMA Soft Reset. Active High; 
0 : Keep GPU THMA in normal mode; 
1: Reset GPU THMA; 

ARM THMA Soft Reset. Active High; 
0 : Keep ARM THMA in normal mode; 
1 : Reset ARM THMA; 

THM Soft Reset. Active High; 

0 : Keep THM in normal mode; 

1 : Reset THM; 


PMU Soft Reset. Active High 


HW S/C 


RW S/C 


PMU_SOFT_RST . Acti igh; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


6.29.1.5 


0x00000010 
— 000002010 — 010 
| 0х00002010 | 


APB RTC EB 


APB RTC EB (0x000380FF) 
APB RTC EB SET 
APB RTC EB CLR 


APB RTC EB 
APB RTC ЕВ SET 
АРВ АТС ЕВ CLR 


[ Bit |31 [ 30 [29 [28 |27 | 26 |25 | 24 [23 | 22 [21 | 20 [19 [ 18 [ 17 [ 16 | 


BB. m 
p CAL i 
reserved 
Е. E = = 
TC_ 
EB _EB 


| Туре | 
| Set/Clr | 
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DCX | AP. 
OL TM 
СВ | R2 

RTC 


EN 


EB EB 


чен | ви |н faw | но јан few ни јан | ва | на | ни | ни 
Эй БЕСНИ НЕТ DR ГИ ГИ 


713 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GR SPREADTRUM 


APB_RTC_EB 


Field Name Type Set/ Reset Description 
Clear Value 


ee al 
S/C 


31:20 
[19] 


CPO LTE EB Е 


ВВ CAL АТС E | [18] 
В 


DCXO_LC_RTC_ | [17] 
EB 

АР ТМА2 АТС |116] 
ЕВ 

АР ТМВТ ВТС | [15] 
ЕВ 

СРО ТНМА АТС | [14] 
AUTO EN 

[13] 


[RO | 
RW 


ARM_THMA_RT 
C_AUTO_EN 


GPU_THMA_RTC 


ЕВ 7 
ARM_THMA_RT 
C_EB 
THM_RTC_EB 
CA7_WDG_RTC_ 
EB 
AP_WDG_RTC_E 
B 

1 


EIC_RTCDV5_EB i" 


EIC ВТС ЕВ LEN 


V1. 


[12] 
[11] 
[10] 
[7] 


0x0 
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IMPORTANT BIT : 

CP1 CA5 Access CPO Enable bit. 
Active High; 

0 : Disable CA5 access CPO ; 
1:Enable CA5 access CPO; 
NOTE :Assert this bit will cause CPO 
canj t enter low power mode, CA5 
MUST clear this bit when not access 
CPO; 

RTC Clock Enable of BB LDO 
Calibration. Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of DCXO ТМВ. 
Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP TMR2. Active 


High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP ТМНТ. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

GPU THMA RTC AUTO Enable. Active 
High; 

0: Disable СРО THMA RTC AUTO; 
1:Enable GPU THMA RTC AUTO; 
ARM THMA RTC AUTO Enable. Active 
High; 

0 : Disable ARM THMA RTC AUTO; 

1: Enable ARM ТНМА RTC AUTO; 
GPU THMA RTC Enable. Active High; 
0 : Disable GPU THMA RTC; 
1:Enable GPU ТНМА ВТС; 

ARM THMA RTC Enable. Active High; 
0 : Disable ARM THMA RTC; 

1: Enable ARM THMA ВТС; 

THM RTC Enable. Active High; 

0 : Disable THM RTC; 

1:Enable THM RTC; 

RTC Clock Enable of Cortex-A7 Watch 
Dog. Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP Watch Dog. 
Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC DIV5 Clock Enable of EIC. Active 
High; 

0 : Disable RTC DIV5 Clock; 

1 : Enable RTC DIV5 Clock; 


RTC Clock Enable of AP EIC. Active 
High; 
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ШЕН БЕН ШЕН ШЕН ee 
: Enable RTC Block: 


ES _ТМАО_ И [5] АТС Clock Enable of AP ТМНО. Active 
High; 
| : Disable RTC Clock; 
: Enable RTC Clock; 


АОН | TMR ВТС me Clock Enable of AON TMR. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AP_SYST_RTC_ | [3] RTC Clock Enable of AP SYST. Active 
EB High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
AON_SYST_RTC | [2] RTC Clock Enable of AON SYST. 
EB Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 
KPD RTC EB [ 1] RTC Clock Enable of KPD SYST. 

Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 


ARCH RTC EB RTC Clock Enable of Architecture. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


6.29.1.6 < REC 26МН2 ВЏЕ СЕС 


0х00000014 REC_26MHZ_BUF_CFG (0x00000011) REC 26MHZ BUF CFG 


0x00001014 REC 26MHZ BUF CFG SET REG земи рог оға 
0х00002014 REC_26MHZ_BUF_CFG CLR REC a CFG 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


EE 


reserved 


——— 


REC 26MHZ BUF CFG 


Field Name Type Set/ Reset Description 
Clear Value 


31:14] |ВО | |00 | Reserved > — o  — | 
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РИ PROBE SE | [13: 8] RW S/C 0x0 Mix-Signal interface control register, for 
L detail information;please refer to 
mix-signal spec; 


| reserved | ШО ее Reserved 


|Reserved | 
REC . SE ee 1. — 0х1 RF sinewave 26M clock receive Би! 1 
CUR . bias current select signal: 
1: 720А 0: 36uA 


[reserved — | аво 0 Reserved 


| Reserved | 
A 26MHZ_0_ 0х1 RF sinewave 26M clock receive bufO 
CUR_SEL bias current select signal: 
1: 720А 0: 36uA 


6.29.1.7 | SINDRV. CTRL 


SINDRV CTRL (0x00000001) 
SINDRV CTRL SET 
SINDRV CTRL CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
к 23 1 L 5 5 G8 0 0 0 0 080850 0 
| Reset | o | o | o | o | o | o | o | o | o | o | o | o | ој o | o jJ o | 
| В | 15 | 14 | 13 | 12 | 11 | ој 9 | 8 | 7 | 6 ј| 5 | 4 | 3 | 2 | 1 | ој 


= ЕЕ 2” | 
reserved 


| Type | РАЮ Е oe 28ИС8 
| Set/Cir_| 
oe ee eee ete к И 


SINDRV_CTRL 


a Вы ГЕНТ ие 
Clear Value 
И ВЕЗЕ ар а — 


ODE 

SINDRV ЕМА S | [1] Mix-Signal interface control register, for 

QUARE detail information,please refer to 
mix-signal spec; 

SINDRV_ENA RW S/C 0х1 Mix-Signal interface control register, for 
detail information,please refer to 
mix-signal spec; 


6.29.1.8 АПА SEL CTRL 


0x0000001C ADA SEL CTRL (0x00000000 ADA SEL CTRL 
[ Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


| Type — — — — — — —  — — —  — 
| Reset | o | o |j o [oj о | ој о ј ој ој ој ој сј ој о ј oc | 
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| Bit [| 15 | 14 [13 | 12 | п | 10 | 9 | 8|7|6|5|4|3 | 2ј| т јо 


reserved 


| Туре ae ОР LESEN] 
| Reset [| o | o | o | o | o | o | o | o | о | о | о | о | о | о | с | о с 


ADA_SEL_CTRL 


Value 


[reserved  |[91t:0] [RO [0x0 | Reserved | 


6.29.1.9 VBC_CTRL 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


T VB 
_ | AUD INT S G-AFIFO 
reserved YS SEL _INT_SYS_ 
= SEL 


Берн мо 
Ени 


УВО АО23 | | VBC Аро1 VBC DAO1 VBC AD?23 VBC ADO1 VBC DAO1 


NT SYS SE INT SYS S INT 5Ү5 S DMA SYS DMA SYS DMA SYS 


VBC CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved ||3121) | m ems Reserved | 


AUDIF _ prona AU И 0x0 Ue perso clock auto mode enable; 
TO_EN 0: auto mode disable; 
1: auto mode enable; 


PUD- INT | — 2 S 2 18] AUD interrupt to which system select; 
2'b00: AP 
2'b01: CPO 
2'b10: CP1 
3'b11: none 
VBC_AFIFO_INT | [17:16] VBC_AFIFO interrupt to which system 
_SYS_SEL select; 
2'b00: AP 
2'b01: CPO ARM and СРО DSP 
2'b10: CP1 ARM and CP1 DSP 
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ЕНЕ ms we ИШЕН 3611: СРО GGE 


| 
VBC AD23 INT | [15:14] VBC_AD23 interrupt to which system 
SYS SEL select; 
2'b00: AP 
2'b01: CPO ARM and СРО DSP 
2'b10: CP1 ARM and CP1 DSP 
3'b11: CPO GGE 
VBC ADO1 INT УВС ADO!1 interrupt to which system 
SYS SEL select; 
2'b00: AP 
VBC DAO1 INT . : 
SYS_SEL 
VBC_AD23 DMA 
_SYS_SEL 


2'b00: AP 

2'b01: CPO ARM and CPO DSP 
2'b10: CP1 ARM and CP1 DSP 
3'b11: CPO GGE 


VBC_AD23 DMA select; 
2'b00: AP 
2'b01: CPO ARM and CPO DSP 
2'b10: ARM7 
3'b11: CPO GGE 
VBC_AD01 DMA select; 
2'b00: AP 
2'b01: CPO ARM and СРО DSP 
2'b10: ARM7 
3'b11: CPO GGE 
VBC DAO1 DMA select; 
2'b00: AP 
2'b01: CPO ARM and СРО DSP 
2'b10: ARM7 


2'b01: CPO ARM and CPO DSP 
2'b10: CP1 ARM and CP1 DSP 

VBC_AD01_DMA 

_SYS_SEL 


3'b11: СРО GGE 
ҮВС DAO1 ОМА | [5:4] 
.SYS SEL 
3'b11: СРО GGE 


VBC_DA01 interrupt to which system 
select; 
RM SEL 
m Re e per — — — 
RM SEL 
Bro гумай al рн 
ARM SEL _ 
ЕС МВ menm mq | | — 
ARM SEL 


6.29.1.10 PWR CTRL 


PWR CTRL SET 
| — 0x00002024 | |  1--. РМА СТАЕСІВ | .— | | 
[ Bit [31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [| 18 [ 17 [| 16 | 


HSI e HSI HSI 
reserved Ка i СР 
SP 
р 5 


СР 
SP 


DL 
| Type | 


| Set/Cir_| 
и SERERENENENEREREEEEERERER 


БЕН EM EH EH ки ити Еа ЕД 
DS DS CS CS CS CS reserved 
IPS | LPS | 14 | 14 | 126 |12 EE 
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p p TP p а 
WR 
_ON 


| Type | rw | aw | aw | aw | nw | nw | Rw | FW | во ни [в 
SevCir | sc | sc | sc | sc | өс | өс | sce | ѕс sc јо 
| Reset | : | о о ооо о Го _ о | 


PWR СТА 


Field Name Type Set/ Reset Description 
Clear Value 


| reserved 1[|[91:20] | ЗЕ 


mew] PLL EN шн 9] ығ 


mnl PHY PD ый 
1 


р iii: 


HSIC PS PD L 
| ро! PS P 


| Fill 


ja | DSI PS PD 


| ТТ 


| Веѕемеа | 

He oe ESB — PLL Enable 

0: disable; 

1: enable; 

HSIC PHY Power Down ,only control 
SIDDQ mode 

0: power on; 

: power down; 

Small power switch of HSIC 
0:power on HSIC 

1:power down HSIC. (default) 
power down HSIC sequence 

set HSIC PS PD S апа 
HSIC PS PD Lto 1'b1 

power on HSIC sequence 

set НІС PS PD S to 1'b0 
after 100us or 1ms , set 
HSIC PS PD L to 1'b0(software 
control) 

finaly power on the HSIC PHY 


ЕЕ power switch of HSIC 
IE on HSIC 

1:power down HSIC.(default 

Small power down MIPI 

0:power оп МІРІ; 

1:power down MIPI.(default) 
power down MIPI DSI sequence 
set МІРІ DSI PS PD S апа 
MIPI DSI PS PD L to 1'b1 
power оп МІРІ DSI sequence 

set МІРІ DSI PS PD S to 1'b0 
after 100us or 1ms , set 

МІРІ DSI PS PD L to t'bO(software 
control) 

finaly power on the MIPI DSI PHY 


Е power down МІРІ 
ЕХ оп МІРІ; 

1:power down MIPI.(default 

Small power down MIPI 

O:power on MIPI; 

1:power down MIPI.(default) 

power down МІРІ 4LANE CSI 
sequence 

set МІРІ 4LANE CSI PS PD S апа 
MIPI 4LANE CSI PS PD L to 1'b1 
power on MIPI CSI 4LANE sequence 
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after 100us or 1ms , set 

МІРІ CSI 4LANE PS PD Lto 
1'b0(software control) 

finaly power on the MIPI CSI 4LANE 
PHY 


МІРІ CSI 4LANE | [12] RW S/C Large power down MIPI 
_Р5 PDL О:ромег on МІРІ; 
1:power down MIPI.(default 
S/C 


[11] RW 0х1 Small power down МІРІ 
О:ромег оп МІРІ; 
1:power down MIPI.(default) 
power down МІРІ 2LANE. CSI 
sequence 
set MIPI 2LANE CSI PS PD S and 
MIPI 2LANE CSI PS PD L to 1'b1 
power on МР! CSI 2LANE sequence 
set МІРІ CSI 2LANE PS PD S to 
1'50 
after 100us ог 1ms , set 
MIPI CSI 2LANE PS PD L to 
1'b0(software control) 
finaly power on the MIPI CSI 2LANE 
PHY 


MIPI CSI 2LANE | [10] RW S/C 0х1 Large power down МР! 
_РЅ PDL О:ромег on МІРІ; 
1:ромег down MIPI.(default 


СА? 151 STOP |јој  |RW јос |00 notused 
CA7_TSO_STOP 118] |RW јос |00 | notused —«—. 1 à | 
[reserved — — |[7z4] |RO | |00 — |Heserved 

S/C 


EFUSE BIST P [ 3] RW 0x0 EFUSE BIST Power on 
WR ON 0: power down; 

1: power on; 
FORCE DSI РН |[2] RW S/C 0х1 ро! РНУ PHY Power Down 
Y SHUTDOWNZ 0: power on; 

1: power down; 
FORCE CSI РН |[1] RW S/C 0х1 CSI PHY PHY Power Down 
Y SHUTDOWNZ 0: power on; 

1: power down; 
USB PHY PD RW S/C 0x0 USB PHY PHY Power Down 

0: power on; 

1: power down; 


6.29.1.11 TS. CFG 


TS CFG (0x00000000) 
TS CFG SET 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | 


reserved 


5есҥү ЕНЕ E a ee ee 
| Rest | o | o | o | o | o | о | о | ој ој ој ој ој ој ој сјо 
| Bit |15 [14 | 13 | 12 | $1 ој 9 | 8 |7z[6|5|4|3 | г2ј тјо 


CSY 
SAC A 

reserved кт reserved reserved 
SL 
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QT 
E S01 
E 


RA 


Type | ғо | | Ro | ғ ew | вм | 
епт мени {зс} (| sc | [зс || е сс | сс | 
| Reset [| o | o | o | o | o | o | o | o | ој ој о | о jo | о | с | o| 


TS СЕА 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved 80-14] | RO | (|00 | Reserved | 
АКТЕ [13] 0х0 Кесүү син а 
Р_2 


CSYSREQ TS L | [12] RW S/C 0х0 CSYSREQ TS LP 2 
P 2 


CSYSROIC TS_L CSYSACK TS LP 0 


E A: |reserved | [RO | .[0Ox0 |Невемі © | | | | |] 


EVENTACK RES HL 0x0 NCC RESTATE TSO RESTARTREQ Т501 
TARTREQ Т501 


|reserved ss | Ввемес | | 


E: il UN MN ID ааа 
TREQ 1501 

Eme pr m qe qe meme 
Q 1501 


6.29.1.12 BOOT MODE 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | тема... 


M 
-[ reserved reserved reserved on к 


Гте | o waja] воан [no | но so о [ во Геј 
ест a ММ | | ү o 
| Reset | o | o | o | o | o | o | o | о | о | о | о | о | о | о | с | о 
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BOOT_MODE 


Field Name Type Set/ Reset Description 
Clear Value 


31:14] | RO. | |00  |Reseved" | 
ARM ЈТАСЕМ [3] [RW | {oxo | т TRG SSE — — — ARM7 JTAG enable 


Q SEL 


[reserved — (|[11::9] |RO | (|00 — Reserved с 


mw [^ [woe NE 
TSPEED SEL 

lope ү |] 
ODE 


Function Test mode status. 


USB_DLOAD_EN Hay TRO Strapping Pin value; 
ARM BOOT MD | [3] 


à E 

CN NR KT RR RR ду 
от |S” | ја [sey 
ARNOT та МИ НИ КИ Бон 


6.29.1.13 BB BG CTRL 


[RO | [0x0 | Reserved |  — —— | 
| Y | ing Pi 
FA 0х0 Strapping Pin value; 


0x00000030 ВВ BG CTRL (0х00001С0С) BB BG CTRL 


0x00001030 BB BG CTRL SET BB BG CTRL SET 
| 0х00002030 | BB BG CTRL CLR | | BB BG CTRLCLR | 


рија ата ја Го Ги р» ри рии IS De Iw. 


ы! 5 i Y А ШИ 


er 


reserved 


Set/Cir Fsc sc sc pee c [sc [sc зс 
E: ЕСЕГЕ ЕСЕ ЕН ЕСЕ БЕСІН olo] 


BB_BG_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


31:23 НО Per E | [Reserved — — — — | 


BB BG CON [22] 0x0 кс сини selftest ref voltage output 
ш 
0: disable test ref voltage output 
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po enable test ref voltage output 
BB BG RSV 21:20 Reserved bits 


BB | ip V ШЫ 16] choose LDO output level 
00 (def 0.9V 
нн: ЖШ HBIAS E ани Internal generating current enable 
0 (def) disable int generating 
current 
1 enable int generating 
current 
BC EXT IB | [14] External current input enable 
0 (def) disable ext current input 
1 enable ext current 
LUNDI 
с, 
PD E 
SE TOOS [10] RW iS © ЭЛЕ sleep enable when CPO, 
D_EN CP1, УСРО, VCP1 are allin deep sleep 
mode. 
о" |" I Е | 
in power down status. 
i UNA. "ибн И 


as [RO | |00 | Reserved | 

ee TOP tel JN 0x1 not used 

D_EN 

BB_BG_SLP_PD. | [ 2] RW S/C 0х1 BB_BG sleep enable when СРО, CP1, 

_EN VCPO, VCP1 are all т deep sleep 
mode. 


Bb BG FORCE | [ 1] RW Se Nov) | Enable ВВ BG when ВВ Ва is not in 
power down status. 
BE BG FORCE ја ANUS | Software force ВВ BG power down. 


6.29.1.14 CP. ARM JTAG CTRL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 


Set/CIr 
| Reset | 


ИЕН ЗЕНА 
шиши o |o |o |o |o |o |o jo fo fo fio fo fo | o 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 81716 |5 [4 [33| 2110 


EM CP. ARM JTAG PIN 
eserve _SEL 


| Type PR RW 
Seco шон 
| Reset | o | o | o | o | o | o | o | о | ој о | о | о | о | о | с | со 


CP_ARM_JTAG_CTRL 


Clear Value 


[reserved sd 31:3] |RO | |0 | Reserved” | 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 723 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 
PIN SEL 


6.29.1.15 РІ SOFT СМТ DONE 


0х00000038 PLL SOFT CNT DONE (0x0000331F) PLL SOFT CNT DONE 


0x00001038 PLL SOFT CNT DONE SET раци: S 
0x00002038 PLL SOFT CNT DONE CLR шеші. dinis 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


Type 
eset 


- reserved = 5 reserved reserved 


pe Ге ТИТИ но ЕТЕНЕ [но [ки [вм [ви [ки [вм | 
ест PAN БТЕ) ос | ос ic | se| se | sic | sic | 
| Reset | o | o | (го. № 0° | о 


PLL_SOFT_CNT_DONE 


Field Name Type Set/ Reset Description 
Clear Value 


| reserved.  [[91:14] | ———— | Reserved | 
"eere M. Ww |36 [m Sr eem | 
DONE Refer to PMU AP 
ттт mss qm рте" 
DONE Refer to PMU APB HF. 
[reserved — [[11:310] | HO. | 100 — Reserved | 
Pere [m ре ae [m БАНА 
СМТ DONE Refer to PMU AP 
ki алы шан GNI ra 
_СМТ DONE Refer to PMU APB R 


[RO | |00  jJHeseved «—0  - 
Е ос Sa NN S a 
CNT DONE 
Peu Im (ea 
T DONE Refer to PMU APB RF. 
NT. DONE Refer to PMU APB RF. 
T DONE Refer to PMU APB RF. 
БИ БИ 
T_DONE Refer to PMU APB ВЕ. 
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6.29.1.16 DCXO_LC_REGO 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ш reserved reserved 


ТУИ БЕИ E OR ИТИ 
ЕС қа ика 
НЕГ ЕГШ ЭГЕ PW 


DCXO_LC_REGO 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved |3: |RO | (|00 | Reserved — 
DEX LC FLAG] LC FLAG |[8] [RO | 100  |DOCXO.LC flag. 
————— Reserved 


Reseved  —. 
сү А0 КОДЕ АДЫ 
_CLR 
DCXO LC ONT . Іш үю ФА Моо | Clear DCXO LC counter. 
CLR 


6.29.1.17  DCXO ІС БЕСІ 


0x00000040 DCXO LC НЕСІ (0x00000000) DCXO LC НЕСІ 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DCXO LC CNT 


| Tye | ӨЗА” "S го o o O 
| Reset | o | o | ој o | ој о | o | o | o [|o |o |o jo fo fo fo 
| Bit 15 | 14 | 13 [12 $1 109 | 8/,7]|6|5,|4,|3 2]]|1]90 
| Name | ЧА а“ хосл | 
| Reset | 


DCXO LC REG! 


Value 


DCXO LC CNT | [31:0] [RO  јох | DCXO LC counter. 
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6.29.1.18 MPLL_CFG1 


0x00000044 MPLL_CFG1 (0x041C0026 MPLL_CFG1 


^— 00000264 — | MPLL CFG1 SET MPLL CFG1 SET 
| 0х00002044 | MPLL_CFG1 CLR | | MPLL CFG1CLR | 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


Mt m мн 
мец. REFI 
reserved MPLL_RES сок L DI CR MPLL_LPF MPLL_IBIAS 
vs k rved 


а а ао а 
Set/Cir ЕНЕ сс sc sc ШИ sc | scam sc 
| Reset | o | | с NEN А о | 


Name reserved 


S/C 
Lo [о | со | ој apa [о [о [о | о mE o3 | 


MPLL_CFG1 


La Value 


31:30 
MPLL_RES 29:28 Reserved bits 


| Reserved bits ~ O| 
НЕ = NED ee DO ee | пу“ DPLL lock detect signal 


MPLL- DIV т mE кый e feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 
is 
remm јат per - se p ra score 


[RO | ___|0х Reserved’ а 
MPLL LPF 22:20 MPLL LPF resistor & cap control bits. 


MPLL ВЕЕМ [19:18] | RW S/C 0x3 MPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


MPLL IBIAS 17:16 MPLL charge pump current control bits. 
15:11 (НО [0x0 | 


MPLL N [10: 0] 0 — MPLL fedback divider. To Configure 
MPLL Frequence is "MPLL_N" * 
"MPLL REFIN"; 


6.29.1.19 MPLL CFG2 


MPLL CFG2 (0x26076276) 
MPLL CFG2 SET 
MPLL CFG2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | еее | mennt |) ее Рики | 
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| Туре | но мм 
Seve ИИ" ос SIC 

| Reset | o | o | i J| o | о | [o | o j| o | o | o [ o | 

| Bit |15| 14 | 13 [12 $1 ој 9 [817 [161541312 |1 [0 


MPLL_KINT 
RW 
Set/CIr S/C 


шинин EHEN нн шы 


MPLL_CFG2 


a Value 


31:30 
MPLL_NINT 29:24 MPLL modulator Nint 
23:20] | RO | 7 |090 | Reserved | 


MPLL KINT [19:0] | RW S/C 0х7627 | MPLL fedback divider. To Configure 
6 MPLL Frequence is "MPLL_N" * 
"MPLL_REFIN"; 


6.29.1.20 DPLL_CFG1 


0x0000004C DPLL CFG1 (0x051C0029) DPLL CFG1 
0x0000104C DPLL CFG1 SET DPLL CFG1 SET 
| 0x0000204C | DPLL_CFG1 CLR | |. DPLL CFG1CLR | 


ШЕТЕН EE NE HE.SE ава EE а а [17 ЕГИ 


E on 
reserved DPLL RES сок 4 — DPLL LPF "s REFI | орц. IBIAS 


ms ШИСИШК-ОЕ ЛЫ ИН-ИН 8] на нс 
Бекет Греј БЕС С И О | se Го so — 
| Reset | o | NIST ки EN 


ника 2 2- д 
| Reset | o |. à |20300 | o | o&|^o | o | o | o MEM o NEN o | o NEN 


DPLL CFG1 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved |3151 |RO || 
DPLL | = 29:28 Reserved bits 


PELL МЕ DO Л | E ШИШЕ БН DPLL lock detect signal 


ОРГ рм: МЕ ee ш DPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Lbs is 1. 
is 1j bO. 


Я EE modulator sdm en, default value 
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CC ы. 
[RO |  [Ox0 |Невені (| 
DPLL LPF 22:20 DPLL LPF resistor & cap control bits. 


DPLL REFIN [19:18] | RW S/C 0x3 DPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


DPLL charge pump current control bits. 
[resewed ШЕШШ И-НЫ ИИ: Ге ЖЕШ |. рохо Reseed ИШЕГЕ ЕШ ШЕ АЕ Ч 
DPLL fedback divider. To Configure 
DPLL Frequence is "DPLL_N"* 
"DPLL REFIN"; 


6.29.1.21 ОРИ. CFG2 


DPLL CFG2 (0x29000000) 
DPLL CFG2 SET 
DPLL CFG2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16. 
| Name | езен | — рриммт |) reseed | | DPLLKNT O 

2 — & oO 


RW 


DPLL KINT 
RW 
S/C 


DPLL CFG2 


Field Name Type Set/ Reset Description 
ее Value 


31:30 
DPLL_NINT 29:24 DPLL fedback divider 
23:20] |RO | Хх400 | Reseed  — — — — — | 


DPLL KINT [19: 0] RW S/C 0x0 DPLL fedback divider. To Configure 
DPLL Frequence is "РРЦ. М"“ 
"DPLL REFIN"; 


6.29.1.22 TWPLL CFG1 


0x00000054 TWPLL CFG1 (0x052C003B) TWPLL CFG1 
0x00001054 TWPLL CFG1 SET TWPLL CFG1 SET 


| 0х00002054 | TWPLL CFG1 CLR | | TWPLL CFG1CLR | 


ак јаре раат а EE HE.HE. HR Гај [96 


TW | Tw 
PLL | PLL 
dun RE TWPLL. REF вы ІВІА 
reserved = "мо | $0 ња TWPLL_LPF @ 
DE|ME 
N N 


Lue | o | о на a ОС o |) w | 
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Set/Cir эзет | з | |р ПОИ | з з | _ 
Nm “КАЕ Аки 110910. 


reserved 


TWPLL_CFG1 


ee Value 


31:30 
TWPLL_RES 29:28 Reserved bits 


ANE ae | D ЕД8 mL DPLL lock detect signal 


WPI рм: Раа 8 TWPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


oo eee | E PSO 9 | modulator mod en, default value 
is 1j bO. 


TWEE кашкай ЕМ ar e e p M а sdm_en, default value is 
17 


[RO | Јо [Вевемеа | 
| TWPLL LPF [22:20] | TWPLL LPF resistor & cap control bits. 


НЕВЕ — ВЕНМ НЯ 18] | RW S/C 0x3 TWPLL reference clock input control 
bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


TWPLL IBIAS [17:16] == TWPLL charge pump current control 
bits. 


[reserved | 1511] | 


TWPLL_N [10: em — TWPLL fedback divider. To Configure 
TWPLL Frequence is "TWPLL N"* 
"IWPLL REFIN"; 


6.29.1.23 TWPLL CFG2 


TWPLL CFG2 (0x3B013B14) 
TWPLL_CFG2 SET 
TWPLL_CFG2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 15 
| Name | тее | трик |) reserved | — — TWPLLKNT — 
ГУ м — ши - ef 


Type | ко | RW 


Ѕеисг | 5 7 | 
| Reset | o | EN 


TWPLL CFG2 
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Field Name Type Set/ Reset Description 
еее Value 


31:30 
TWPLL_NINT 29:24 TWPLL fedback divider 


23:20] [ВО | |00 X |Reseved | 


TWPLL KINT [19: 0] RW S/C 0х13В1 | ТУРИ fedback divider. To Configure 
4 TWPLL Frequence is "TWPLL М"“ 
"IWPLL REFIN"; 


6.29.1.24 LTEPLL CFG1 


0x0000005C LTEPLL CFG1 (0х052С002Ғ) LTEPLL CFG1 
0x0000105C LTEPLL CFG1 SET LTEPLL CFG1 SET 
| 0х0000205С | LTEPLL_CFG1 CLR | | LTEPLL CFG1CLR | 


m Та Го рата а [в ра Гир Ге r 


L 
LTEPLL RE | LTEPLL IBI 
reserved a ВЕ | - " 1688 LTEPLL_LPF 
= rved FIN AS 


Lee | © | w pee [не [те ИСТИ [но но | ве Го 
Set/Cir O э | bec] sc | зо MEIN “Nec | Ge | зо 
| Reset | o | КЕ ШУ Lolo, 


reserved 


LTEPLL CFG1 


Field Name Type Set/ Reset Description 
— Value 


31:30 
LTEPLL RES 29:28 Reserved bits 


eed ЕС D 49) mL DPLL lock detect signal 


EEC DIV Sie re „Хеј LTEPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


"Ines Гран Е al ШЕШІ: modulator mod en, default value 
is 1j bO. 


СТЕРСС- Бі ь 4 Е mr mee — ли а _en, default value is 
17 


[RO | 100 | E E T а на ЕЕ 
LTEPLL_LPF 22:20 ЕНІНЕН LPF resistor % cap control bits. 


LTEPLL_REFIN [19:18] | RW S/C 0x3 LTEPLL reference clock input control 
bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


LTEPLL IBIAS [17:16] ШИН Б LAE LTEPLL charge pump current control 
bits. 
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15:11 LC NES E 


LTEPLL N [10: 0] Ox2F LTEPLL fedback divider. To Configure 
LTEPLL Frequence is "LTEPLL_N" * 
"LTEPLL REFIN"; 


6.29.1.25 LTEPLL CFG2 


LTEPLL_CFG2 (0x2F042F43) 
LTEPLL CFG2 SET 
LTEPLL CFG2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16. 
| Name | езен | ілери ммт |) reserved | | LTEPLLKNT O 
| Туре во | -ғү Сс шаМ ..“. со. | 
Seter |T TTT o seo a Аа | О Sic 
[Ree [о |o | i fo |i | [o | o | o | o јо | [ojo 
| Name | қ 
LTEPLL_KINT 


RW 
Set/CIr 
Lo | 


LTEPLL_CFG2 


Field Name Type Set/ Reset Description 
Clear Value 


| reserved  |[91:30] | | | [0x0 | Reserved | 


зоте AIT | NINT EKON 24 и NINT 
[reserved |ј23220) | 


ee ORT KINT [19: oe [Sc јамата LTEPLL fedback divider. To Configure 
LTEPLL Frequence is "LTEPLL_N" * 
"LTEPLL_REFIN"; 


6.29.1.26 LVDSDISPLL_CFG1 


LVDSDISPLL_CFG1 (0х051С0026) 
LVDSDISPLL_CFG1 SET 
LVDSDISPLL_CFG1 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


LVDSDISPL LVDSDISPL 


LVDSDISPLL RES 5 E LVDSDISPLL LPF L REFIN L IBIAS 


| Type | RW Feo meme pue] aw [a 9 —] 
| Setec || әс |  Á;,soc|sc|sc| | se | sc | so | 

| Reset | o | o | o | o | ој 1 | o | [o jojo [oo 
| Bit [| 15 (14 | 13 [12мм ој 9/|8,|7|6|5|4|3 | г2ј т јо 


LE LVDSDISPLL POSTDIV LVDSDISPLL N 


RW RW 


| RO | 
вот [Ed S/C S/C 
| Reset | o | o | o | o | o | o | o | o | o | o | [ 0 [| € | 
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LVDSDISPLL CFG1 


Field Name Type Set/ Reset Description 
Clear Value 
eee [31:28] Reserved bits 
PVDSDISPLL- LO | [27] LVDSDISPLL_LOCK_DONE 
CK_DONE 


LVDSDISPLL_DI | [26] SDISPLL feedback divider select 
VS Res 

0: integer divider 

1: fractional divider 

Default is 1. 


rond MO EN IE modulator mod. en, default value 
is 1; bO. 

DSDISRLL- SD LLL ДЕ ДЫР d еп, default value is 
ЛЕ 


Eoo — ме —— ини 


аа ІР бо! Hos so Төз — LPF resistor & cap 
control bits. 
R 


E | [19:18] LVDSDISPLL reference clock input 
control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


ag SPESE IBI | [17:16] LVDSDISPLL charge pump current 
control bits. 


НИ Oep К NNNM 


— — 11] 0x0 POSTDIV[1:0] setthe LVDS 
STDIV operating frequency , if PLL output 
frequency will fvco,then the LVDS 
operating frequency will 
POSTDIV[10] 
00 --fvco/1 
01---fvco/2 
10---fvco/4 
11---fvco/8 
[3:2] reserved 
LVDSDISPLL_N [10: 0] RW S/C 0x26 LVDSDISPLL fedback divider. To 
Configure LVDSDISPLL Frequence is 
"LVDSDISPLL N" * 
"LVDSDISPLL REFIN"; 


6.29.1.27 LVDSDISPLL_CFG2 


LVDSDISPLL. CFG2 (0x26076276) 
LVDSDISPLL CFG2 SET 
LVDSDISPLL CFG2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 5 
| Name | reseved ||  —  LvDSDSPLLNNT |) reserved | LVDSDISPLL KT | 


| Type | о ј ни | оо | м / 
ЕШ ë ШЕШШ Шш ННН SiC 

| Reset | ој ој "јо | o | го[о о ооо 

ee tet teeta moss Loo 


LVDSDISPLL_KINT 
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RW 
Set/CIr S/C 
| Reset | o | | 9 [| o | о | | 8 | 0] [о | ЕС 


LVDSDISPLL_CFG2 


Field Name Type Set/ Reset Description 
Clear Value 


Preserved ssf [31:30] [RO | | [0x0 {| Веѕемеа | | | | | 4| 


ОР | NI | [29:24] ec e HBSDISFLL-NINT — — — — NINT 


reserved  |[2320] | HO. | |00 | Reserved | 
LVDSDISPLL КІ | (19: RW S/C LVDSDISPLL fedback divider. To 
NT 6 Configure LVDSDISPLL Frequence is 
"LVDSDISPLL N" * 
"LVDSDISPLL REFIN"; 


6.29.1.28 ДОМ REG РНОТ 


0x0000006C AON REG PROT (0x80000000) AON REG PROT 
0x0000106C AON REG PROT SET AON REG PROT SET 
0x0000206C AON REG PROT CLR AON REG PROT CLR 


reserved 


SeUCi |  — [ECHHNEMEENERENECNLIMIDNN NL MUEVE VENE MEN | 
| Reset | [o [| o | o | шишиши ој ој ој ој o | ој ој o | o | 
| Bit |15| 14 | 13 [12 | 1t ој 9/8,|7|6|5|4|3 | 2ј т јо 


REG PROT. VAL 
RW 
Set/CIr 


| Reset | o | o | o | о | o | o | o | ој ој ој ој ој ос , o | сј с 


Big endian protect register 


mone а ee о жее 
Clear Value 
еј А PROT ВЕС чаев | 
REG_PROT_REG is set 0x9620 


ИИ | [30:16] | ое о оо евемеа о 


FEE BROT VA PROT_VAL | [15: 0] 0x0 Only when set 0x9620, LDSP control 
could be active. 
Only when set 0x8810, TDSP control 
could be active. 


6.29.1.29 .LDSP BOOT ЕМ 


0x00000070 LDSP BOOT EN (0x00000001) LDSP BOOT EN 
0x00001070 LDSP BOOT EN SET LDSP BOOT EN SET 
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0x00002070 LDSP_BOOT_EN CLR LDSP_BOOT_EN CLR 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


1. 
reserved 
os 


| Type | 
'Set/Cir | 
Mesto оо То ee ee oe Гај 


DSP boot enable 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved — 1. [[31:2] Мо | |0  |reserved | 


lans CLK LDSP ШЕЗ „еј | ЫН ARM force ТЕТЕ clock on, active high. 


B BOOT_EN 0: DSP boot not allowed, DSP won; t 
start from the boot vector address 
specified by MCU. 

1: DSP boot enable 


6.29.1.30 LDSP_BOOT_VEC 


LDSP_BOOT_VEC (0x00200000) 
LDSP_BOOT_VEC SET 
LDSP_BOOT_VEC CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


LDSP BOOT VECTOR 


LDSP BOOT VECTOR 
RW 
S/C 


If dsp boot en is true, after DSP soft 
i So or vector interrupt received, DSP 
will boot from the address specified by 
this register. 
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6.29.1.31 LDSP_RST 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


= а 


Бо | 
| Set/Clr | 
НЕГІ PW 


DSP reset 


Field Name Type Set/ Reset Description 
Сеат Value 


| reserved | | reserved | 


LDSP_SYS_SRS ARM force ЕСЕ clock on, active high. 
т 

LDSP_CORE_SR RW S/C 0x0 DSP CORE Soft Reset, default in 
ST_N Reset Status, active low 


6.29.1.32 LDSP_MTX_CTRL1 


0x0000007C LDSP_MTX_CT1RL1 (0x01000000) LDSP_MTX_CTRL1 
0x0000107C LDSP_MTX_CT1RL1 SET LDSP_MTX_CTRL1 SET 
0x0000207C LDSP_MTX_CT1RL1 CLR LDSP_MTX_CTRL1 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | LDSP MTX CTRL1 
SetCIr 


LDSP. MTX CTRL1 
RW 
S/C 


LDSP MTX CTRL1 


Nini | 
Clear Value 


и MTX СТВ | (34: RN S/C 0x1000 | [24] pub2ldsp access en 
000 [11] Idspx cd cx Ір en 
10]ldspx cd cx едр lp | 
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[9] арх cd cx epp lp en 
[8] ldspx cd xh р en 

[7] ldspx cd апр dmar Ір en 
[6] ldspx са xh атам |р en 
[5] ldspx cd dich р en 


[4] ldspx cd етс lp en 
[3] ldspx cd дру Ip en 
[2] ldspx cd top Ір en 
H] ldspx cd xccx р en 
Ој Idspx cd xcxh lp | 


6.29.1.33 LDSP MTX CTRL2 


ptf si Tso [29 Тв RA [ 26 | 25 | 24 | 23 | 22 [ 21 | 20 [ 19 [ 18 [ 17 | 16 | 


LDSP. MTX CTRL2 


| Name | LDSP MTX CTRL2 
AW 
| Reset | o | o | o | o | o | o | o | o | ој o | o jo | сј сј o [о | 


LDSP_MTX_CTRL2 


mme Вы Т Н 
Clear Value 
L2 15:0] ldspx neg thd 


6.29.1.34 LDSP МТХ CTRL3 


LDSP MTX CTRL3 CLR 
| вк | 31 | зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


LDSP. MTX CTRL3 


Type 


Set/CIr 


LDSP MTX CTRL3 


Field Name | „Ви | Type | Set/_ | Reset | Description | 
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——— "n ——— 


Гра исо" MTX СТВ | [31: 0] S/C 0x0 [21:20] laccx са dlch slp frc[1:0] 
[19:18] laccx cd етс slp frc[1:0] 
[17:16] laccx cd ulmac slp frc[1:0] 
[15:14] Idspx cd cx бір frc[1:0] 
[13:12] ldspx cd xh slp frc[1:0] 
[11:10] Idspx cd dlch slp frc[1:0] 
[9:8] ldspx са emc slp frc[1:0] 
[7:6] ldspx са дру бір frc[1:0] 
[5:4] ldspx cd top slp frc[1:0] 
[3:2] ldspx cd xccx slp frc[1:0] 

:0] ldspx cd хсхһ бір frc[1:0 


6.29.1.35 AON СОМ CFG 


0x00000088 AON CGM CFG (0x00000000) AON CGM CFG 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name |  РВОВЕСКору | Aux скверу | дип ском |  диоскору | 
ae w O ГЪ. левог панаван 


| Name | PROBECKG_SEL | доа ско SEL | AUXI CKG SEL | Аж ско SEL | 
RW RW 
| Reset | o | o | o | o | o | o | o | о | о | о | о | о | о | о | с | с 


AON_CGM_CFG 


Value 
PROBE_CKG_DI | [31:28] Probe Clock Division Configure. 
V 


AUX2 CKG DIV 27:24 Aux2 Clock Division Configure. 
AUX1 CKG DIV 23:20 Aux1 Clock Division Configure. 
AUXO CKG DIV 19:16 Aux0 Clock Division Configure. 


PROBE CKG SE | [15:12] Same as Аих0 Definiation. 
L 


AUX2 CKG SEL Same as Аих0 Definiation. 
AUX1 CKG SEL Same as Аих0 Definiation. 


AUXO СКС SEL | [3:0] RW 0x0 Aux0 Clock Source Selection: 
4'b0000 : 32K 
40001 : 26M (ВЕО) 
4'b0010 : 26M (RF1) 
4'b0011 : ВС 4M AON 
4'b0100 : DPLL_DIV32 
4'b0101 : TWPLL_DIV32(48M) 
4'b0110 : MPLL_DIV32 
4'b0111 : LTEPLL_DIV40(30M72) 
4'51000 : LVDS_ DIV32 
4р1010: МІРІ DSI DBG DIV2 


6.29.1.36 LACC MTX СТВІ. 


0x0000008C LACC MTX CTRL (0x00000000 LACC MTX CTRL 
0x0000108C LACC MTX CTRL SET LACC MTX CTRL SET 


0x0000208C LACC MTX CTRL CLR LACC MTX CTRL CLR 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 737 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
АСС MTX CTRL 
RW 
S/C 


LACC. MTX CTRL 
RW 


| Reset | o | o | o | o | o | o | o | о | о | о | о | о jo | о | с | o 


АСС МТХ CTRL 


[oe | Name Type Set/ Reset Description 
Clear Value 


BUM MIX CTR КЖ 0] S/C 0x0 [31] (асс ассх soft rst 
[30] асс Тесх soft rst 
[29] асс rftx soft rst 
[28] асс dlchx soft rst 
[2] laccx cd dich Ір en 
[1] laccx cd етс Ір en 
0] laccx cd ulmac lp | 


6.29.1.37 СОВТЕХ MTX CTRL1 


| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


CORTEX MTX CTRL1 


CORTEX MTX CTRL1 


| Name | 


Set/CIr S/C 


CORTEX MTX CTRL1 


[24] pub2lcp access en 

[9] к. са апр lp en 

[8] срх са ahb dmar Ір еп 
[7] срх са апр атам lp еп 


[6] срх са апр secO lp en 
[5] lepx са апр бесі lp en 
[4] срх са dam lp en 

[3] lcpx cd етс lp en 

[2] срх са ору р en 

[1] срх cd top | ie en 

O|lcpx cd apb | 
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6.29.1.38 CORTEX_MTX_CTRL2 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


CORTEX MTX CTRL2 


| Матеј Хм м 
| Set/Cir_| 


Set/CIr S/C 


CORTEX MTX CTRL2 


Field Name Type Set/ Reset Description 
Clear Value 
СОНТЕХ МТХ C | [31: 0] [15:0] срх neg thd 
TRL2 


6.29.1.39  CORTEX MTX CTRL3 


СОНТЕХ МТХ CTRL3 (0x00000000 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


DSP reset 


Field Name Type Set/ Reset Description 
Clear Value 


31:t6] (НО | |0 reserved Т | 


CORTEX MTX С | [15: 0] RW S/C 0х0 [11:10] lcpx cd dap slp frc[1:0] 

TRL3 [9:8] срх са emc 5р frc[1:0] 
[7:6] lepx cd дру slp frc[1:0] 
[5:4] lepx cd top slp frc[1:0] 
[3:2] lepx са ahb slp frc[1:0] 
1:0] lcpx cd аро сір frc[1:0 
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6.29.1.40 CA5_TCLK_DLY_LEN 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Nam | оавтокрушу | 
| Set/Cir_| 


Set/CIr S/C 


APB clock control 


Field Name Type Set/ Reset Description 
Clear Value 


| reserved 1[[91:16] | | | [0x0 |тевелес |. | | | | | | | 


СА5 TCLK DLY | [15: HEEL и [se 199 | Length of delay chain for a trace 
LEN 


6.29.1.41 AON CHIP ID DIG 


0x000000F8 AON_DCHIP_ID_DIG (0x00000000 AON_CHIP_ID_DIG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | AON CHIP. ID DIG 

|е) о. 
| Reset | o | шишиши шишиши o | o јо j| ој ој o | o [| o | o | 
| Bit | 15 | 14 | 13 | 12 | 11 | ој 9 | 8 | "7 6 | 5 | 4 | 3 | 2 | 1 J| 0 | 
| Name | ә ON CHIP 


| Type | oo КТ W*a* лд | 
| Rest | o | o | о | o | o | o | o | ој ој ој ој ој ос | o j| сј с 


AON CHIP ID DIG 


Value 
AON CHIP ID D | [31: 0] & БӘ digital Chip ID 
IG 


6.29.1.42  AON CHIP ID 


0x000000FC AON CHIP 10 (0x00000000) AON CHIP 10 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | го | 19 | 18 | 17 | 16 | 


AON CHIP. ID 


| Name | 
| Reset | 
| Bit [15] 14 | 13 [12 | $1 | ој 9 | 8) тј бј 5ј | з | 2ј т јо 
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| Name А 
ре PR 
| Reset [| o | o | o | o | o | o | o jo opo go | о | о | о | с рос 


AON CHIP ID 


Value 


AON CHIP ID — |[31:0] |RO |00 спро 


6.29.1.43 ССН RCVR СЕС 


CCIR RCVR, CFG SET 
CCIR RCVR CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved ANALOG PLL RSV 


CCI CCI 
ANALOG TESTMUX reserved li: 5 js | 


| Туре | 
| Set/Cir_| 
оста ee Pe у EN 


APB clock control 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved — | [91:24] | —V————— reserved 


oO tL СИИ |Reserved | 


CCIR_SE [ ij RW EXUNENTETUINMG trigger enable 
O:disable; 
1:enable (default). 
CCIR_IE RW S/C 0x0 input enable 
0:tie output to low; (default) 
1:data in. 


6.29.1.44 PLL BG СЕС 


0x00000108 PLL BG СЕС (0x00000000) PLL BG CFG 
0x00001108 PLL BG CFG SET PLL BG CFG SET 
0x00002108 PLL BG CFG CLR PLL BG CFG CLR 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 
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ЗейСіг Коли rr rM EE S| 
| Rest | o | o | o | o | o | о | о | ој ој ој ој о | ој ој ој o) 


| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 8) 7 |6 | 5 | 4)|3З3)2)1)0. 


js 
PLL | ы RS 
reserved 
ч 


РАЮ foe oe oe 
Feier | 
с В ВЕТ RETE ETE RE IU Е STU В НТЕС ЕН СТЕ СТ С 


PLL BG CFG 


пы id Аана 
Clear Value 

ЕС ИНИ ИН И И НС 

| PLL BG RSV | 


PLL HE Re RBIAS . БЕЛЕ RW S/C 0x0 Internal generating current enable 
EN 0 (def) disable int generating 
current 
1 enable int generating 
current 


PLL BG PD Power down BG top1 
0 (def) Power on BG_top1 
1 Power down 
BG top1 (set the default value to 0 for 
sina buffer on 
External current input enable 
0 (def) disable ext current input 
1 enable ext current 
input 
PLL CON BG BG. ТОРТ selftest ref voltage output 
enable 
0 (def) disable test ref voltage 
output 
1 enable test ref voltage 
output 


6.29.1.45 LVDSDIS SEL 


LVDSDIS SEL (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 


EE 
ИГЕ ЕСЕН ЕСІН ИГИ БЕН ЕСІН ЕСІН ЕСІН БЕЛЕ ИГИ БЕН ЕСІН ЕСІН ЕСІН ЕСІН ИГИ 


DENEN bo 
reserved 


ЕЕ: ЕЕ ЕСЕН 
EUM 
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LVDSDIS_SEL 


Field Name Type Set/ Reset Description 
Clear Value 


НО ЈО | [Reserved |2 


LVDSDIS_LOG_S | [2: E 0x0 0: ко Ст ини LOG output through LVDSDIS 

EL 1: CA5 LOG output through LVDSDIS 
2: HDSL LOG output through LVDSDIS 
3: HDSL LOG output through LVDSDIS 


LVDSDIS_DBG_S 0: displayc output through LVDSDIS 
EL 1: log output through LVDSDIS 


6.29.1.46 DJTAG МОХ SEL 


DJTAG MUX SEL (0x00000000 
DJTAG, MUX SEL SET 
DJTAG_MUX_SEL CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


| 4 FS [| 2 1 | 
b bd ay DJT DJT DJT 
AG AG AG 
reserved ко fs A CPO | GPU MM 
t SE SE SE SE 
L L L L 


| Type | 
| Set/Cir_| 
е. ы ст НЕС GER 


DJTAG МОХ SEL 


Clear Value 


[reserved — 1  [[81:7] | Уз CNN NUN (Reserved  — (| 


PERIN E оо DJTAG Select, one hot configure; 
L 
DJTAG PUB SE PUB DJTAG Select, one hot configure; 
L 


DJTAG СРТ SEL CP1 DJTAG Select, one hot configure; 
ЮЈТАС СРО SEL СРО DJTAG Select, one hot configure: 


DJTAG GPU SE GPU DJTAG Select, one hot configure; 
L 


DJTAG MM SEL MM DJTAG Select, one hot configure; 
DJTAG AP SEL [[0]  |RW [5/С  [|Ox0 X]|APDJTAG Select, one hot configure; 


6.29.1.47 ARM7. SYS SOFT RST 


0x00000114 АВМ7 SYS SOFT RST (0x00000001) АВМ7 SYS SOFT RST 


0x00001114 АНМ7 5Ү5 SOFT RST SET АВМ7 SYS 5ОҒТ ВОТ 
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ү ЕКТС ЕЕ 


0x00002114 АНМ7 5Ү5 SOFT RST CLR AR НӘТ 


- reserved reserved 


ык — — КА 
| Set/Cir_| | so |] scc | 
lee eee ee RCRUM GN UN URN «СЬ С 


ARM7 SYS SOFT ВӘТ 


Clear Value 


[reserved — | Her [81:5] |ВО | |00  |Reseved “| | 


ARM7 a SOF СХ а НЕЕ АНВ software reset, high active 
T RST 


[reserved —— | PERUENIRE NN [Reserved — |2 


ARM7 | JUS enE— S 0х1 АВМ7 БЕСІНЕН software reset, high active. 
OFT RST 


6.29.1.48 CP1 CPO ADDR MSB 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


| Nam | — 1 01 5 1 5 5 vreevwed оро дрон мов | 
| Type юм 
ка Ж лш 
| Reset [| o | o | o | o | o | o | o | ој о so o jo | о | tj oj 


CP1 CPO ADDR MSB 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved — | a [3144 RO | |00 | Reserved 7 | 


RT GPO ADDR wr ADDR eee fee eee ЈА | Es _СРО ADDR MSB, addr[31:28] 
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6.29.1.49 ДОМ ОМА INT EN 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Е Е 


RUM БЕНИН К-ТИ ERES TT TT 
| Set/Cir_| 
ec 2. Го Геро EE 


AON DMA INT ЕМ 


Field Name Type Set/ Reset Description 
Clear Value 


reserved — — |[81:7] |RO | |000 | Reserved 

зА |“ NIST Јарците 
ARM7-EN enable, high active 

Ор mmm == 
CP1 DSP ЕМ 

CP1 CA5 EN 

CPO DSP 1 DSP 1 enable, high active 

[UN ҚТ, frp је ја ст 
CPO DSP 0 DSP 0 enable, high active 
raed OT НИ ақыдан 
СРО АВМ9 0 Е ARMS enable, high active 

N 


AON ОМА INT . RW S/C 0x0 AON DMA request interrupt to AP 
AP_EN enable, high active 


6.29.1.50 EMC_AUTO_GATE_EN 


0x00000120 EMC_AUTO_GATE_EN (0x00000000 EMC AUTO GATE EN 

0x00001120 EMC AUTO GATE EN SET EMC AUTO GATE EN SET 

0x00002120 ЕМС AUTO САТЕ EN CLR ЕМС AUTO САТЕ EN CLR 
ПСИ ЕТИ 128 127120125 [2412912221120 в 17116 


" B 
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GAT 
т Е 


| Type | 
с ее ЕСІНЕН ЕСІН 
Ви ма СЕ МОСС ВИ МЕ Е ваз вар 


reserved 
EN 


EN EN EN 
| Type | 
| Set/Cir_| 
i ан от НЕ СТ TT ВЕСТИ 


ЕМС AUTO GATE ЕМ 


Biss јат тре E ARE CC m NN 
Clear Value 

[reserved | [31:20] | HO. | |00 | Reserved | 
CP1 PUB AUTO CP1 PUB clock auto gated enable. 
_САТЕ EN High active. 

0: always not gated 

1: auto gated when CP1, VCP1 are 

both in sleep 
CPO PUB AUTO CPO PUB clock auto gated enable. 
_GATE_EN High active. 

0: always not gated 

1: auto gated when CPO, УСРО, VCP1 

are all т sleep 
AP_PUB_AUTO_ AP~PUB clock auto gated enable. High 
GATE_EN active. 

0: always not gated 

1: auto gated when AP is in sleep 
AON_APB_PUB _ АОМ АРВ РОВ clock auto gated 
AUTO_GATE_EN enable. High active. 

0: always not gated 

1: auto gated when AP, CPO, CP1, 

VCPO, VCP1 are all in sleep 


CP1 EMC AUTO CP1 ЕМС clock auto gated enable. 
_САТЕ EN High active. 

0: always not gated 

1: auto gated when CP1, VCP1 are 

both in sleep 
CPO EMC AUTO СРО EMC clock auto gated enable. 
GATE ЕМ High active. 

0: always not gated 

1: auto gated when CPO, УСРО, VCP1 

are all in sleep 
АР ЕМС AUTO- АР ЕМС clock auto gated enable. 
GATE_EN High active. 

0: always not gated 

: gated when AP is in sleep 

СА? ЕМС AUTO СА? ЕМС clock auto gated enable. 
_GATE_EN High active. 

0: always not gated 

gated when CA7 is in sleep 
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6.29.1.51 АВМ7 СЕС BUS 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


RUM 


ARM7 CFG BUS 


Clear Value 


[reserved — |9:3 ВО | (|00 | Reserved «—0 1 1 10 | 


ното DW. | DMA | [2] 0х0 FUNCTST ОМА ЕВ Enable. Active 
High; 
0 : Enable FUNCTST DMA; 
1 : Disnable FUNCTST DMA; 
This signal is controlled by Pin and only 
work in Ptest function mode 
ARM7_FUNCTST | [ 1] Force ARM7 function dma bus sleep, 
_BUS SLEEP high active; 
ARM7 Sys can't enter sleep until this bit 
asserted; 


ARM7_CFG_BUS Force АВМ7 configure bus sleep, high 
SLEEP active; 
ARM7 Sys can't enter sleep until this bit 
asserted; 


6.29.1.52 ВТСАМ 0 СЕС 


ВТСАМ 0 CFG (0x00000600 
RTC4M_0_CFG SET 
RTC4M_0_CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved ВТС4МО RSV 
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- ПИ > Í 


w| во [n 
а c Е 
| Reset | o|o] 


RTC4M_0_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


31:24 | | [0x0 — | Reserved | | | | | O | 
HICAMO RSV 23:16 Reserved bit of ВЕ 
15:12 ШО ре о | 


RICAMO I C [11: 8] Ени RTC4MO0 Power control 
j°O0000j+~j° 1111 j+ 
j°0110j+ default 


RO] — 99 ею | 


Ке ој CAL_D | (ж 4 ВТС4МО caululate done 
Ке ој 


ae CAL_S я "затея start caululate 


EN j°1j+ is enable 

i20} + is disable (default 
ШО ЈО | Reserved 
RICAMO FORCE Software force TRC4MO enable, only 
. ЕМ effective when 

RTC4M0_AUTO_GATE_EN 
de-asserted. 

ВТС4МО AUTO 4MRTCO RC OSC enable 

GATE_EN j°1j+ is enable 
j°Oj+ is disable (default) 


6.29.1.53 RTC4M_1_CFG 


RTC4M_1_CFG (0x00000600) 
RTC4M_1_CFG SET 
RTC4M_1_CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved RTCAM1 RSV 

| Тре | то 

Кер стр 


reserved 
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RTCAM 1 CFG 


Field Name Type Set/ Reset Description 
Clear Value 


31:24 | [0x0  |Reseved |) 
RTC4M1_RSV 23:16 Reserved bit of жеген EITGTETERRH ———— 
15:12 Oep e NET NN 


RTCAM1 I1 C [11: 8] 0x6 RTC4M1 Power control 
j°O0000j+~j°1111j+ 
j°0110j+ default 


RO] БЕНЕН шаша Ен 


pe | CAL D ЖИЕ ИЕ RTC4M1 caululate done 
pe | 


RTC4M1_CAL_S "- s rcm start caululate 
TART 


RHICAM1 CHOP _ E bos chop enable 
EN j°1j+ is enable 
i20} + is disable (default 
сосы Reserved 
RICAM1 FORCE Software force TRC4M1 enable, only 
. EN effective when 
RTCAM1 AUTO GATE EN 
de-asserted. 
RTC4M1_ AUTO __ 4MRTC1 RC OSC enable 
GATE_EN j°1j+ is enable 
j°Oj+ is disable (default) 


6.29.1.54 АРВ Н5Т2 


AHB_RST2 (0x00000000) 
AHB_RST2 SET 
AHB_RST2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


| Name | reserved 
| Type | 

Set/Clr 
| Reset | 


reserved 


S 
| RO | RW | RW | RW | RW | RW | ми | 
Lo | o jo jo [o jo jo o jo ооо [о [о [о | 


АРВ RST2 
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lila SC9820A Device Specification 
(әтеш Тш Toe Te TEN NNNM 
Clear Value 


[reserved | [31:7] | аии re NN RE ВЕН nl 


"EAR OTA SO RW 0x0 Аааа DJTAG software reset, high 
FT_RST active. 


PUB DJTAG SO | [ 5] RW PUB DJTAG software reset, high 
FT RST active. 


GPU_DJTAG_SO | ГАЈ RW S/C 0x0 GPU DJTAG software reset, high 
FT RST active. 


T RST active. 
FI RST active. 
eem mom pe фа И «< 
active. 
Б кезе ra m se [on — rr нискиот 
T RST 


6.29.1.55 TGDSP ВООТ ЕМ 


TGDSP_BOOT_EN CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 


S/C 


DSP boot enable 


Field Name Type Set Reset Description 
Clear Value 


[reserved — | HER [31:5] PRO | |00 reserved | 


AHB ГАНЕ VOPT_OEE =pEE Neer ee @yuaan li, plz give your comment here 
P SLEEP 

ashb Ed e E eee БИЕ @yuan li, plz give your comment here 
n 


arm dahb sleep - @yuan li, plz give your comment here 
en 
"BEN ew CLK TGDS ЛЕЙ ids force DSP clock on, active high. 


етот ВООТЕ БЕНИ TG DSP boot not allowed, DSP 
won; t start from the boot vector 
address specified by MCU. 
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РБИАЛИ 2... 


6.29.1.56 TGDSP_BOOT_VEC 


| Bit |31 | зо | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


TGDSP BOOT VECTOR 


TGDSP BOOT VECTOR 
RW 
Set/CIr S/C 


DSP boot vector 
Field Name Type Set/ Reset Description 
Clear Value 


[31: 0] HW S/C 0х2000 | If dsp boot еп is true, after TG DSP 
00 Soft reset or vector interrupt received, 
TG DSP will boot from the address 
specified by this register. 


6.29.1.57  TGDSP RST 


0x0000013C TGDSP RST (0x00000000) TGDSP RST 
0x0000113C TGDSP RST SET TGDSP RST SET 
0x0000213C TGDSP RST CLR TGDSP RST CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 


DSP reset 
Field Name Type Set/ Reset Description 
Clear Value 
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reserved. ГЕ Во [reserved — —  — oy 


дарақ SYS_SR | [ 1] RW 0x0 v — DSP SYS Soft Reset, default in 
Reset Status, active low 


ПЕР СОВЕ_$ TG DSP CORE Soft Reset, default in 
RST_N Reset Status, active low 


6.29.1.58 RFFE_CFG 


0x00000140 RFFE CFG (0x00000001) RFFE CFG 
0x00001140 RFFE CFG SET RFFE CFG SET 


0x00002140 RFFE CFG CLR RFFE CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ќе г 
reserved ffe_s 


DSP reset 


Clear Value 


|reserved | [31:2] | ВО | |00 | reserved 


| reserved ЕТТЕ 
can't set to "О" at the same time) 
1: Ite ќе 
tg rffe sel RW S/C 0х1 0:са5 rffe (tg rffe sel and Ite rffe sel 
can't set to '0' at the same time) 
1: tg е 


6.29.1.59 osc_ctrl 


osc ctrl (0x00000000) | osc cti | 
osc ctrl SET 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

Type мм | 
eset 


OSC CTRL CLK NUM 


[ee Sh 9B: — — —] 
ест psc | sic {sc} в 22 | 
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DSP reset 


Clear Value 


[reserved [31:19] | ПЕСНЕ то И ОВНА ою ИТ: 


Se SEL CTRL_SEL | [18:16] 0x0 OSC chain select 
"0000" ap сри0 osc chain 
2007. ap сри1 osc chain 


OSC_CTRL_EN : OSC enable 


RT 

OSC_CTRL_RST | [13] Write 0 and then write 1 to this bit will 
N trigger OSC controller reset 
OSC_CTRL_CLK | [12: 0] RW OSC controller's counter limit setting, It 
. NUM is value of CLK26m cycle number 


6.29.1.60 OSC OBS 


0x00000148 СА53 OSC OBS (0x00000000) OSC OBS 


OSC OBS SPEED CNT 


OSC OBS 


Value 
31:16] (ВО |00 | Reserved | 
050-і ОВ5-- OVE | [15] If this bit set, means ——E measurement failure. 


Setting osc_ctrl_num to a smaller value and 
measure again 


o C QBS- SPEE | [14: 0] If osc_obs_overflow is low after OSC 
measurement this means osc_obs_speed_cnt 
value is valid 


6.29.1.61 CA7_SDISABLE 


0x0000014C CA7 SDISABLE (0x00000000 CA7 SDISABLE 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 753 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC9820A Device Specification 


ees ОЗ Бао ESSET IEEE! EET | е Белге рони | ОЈ [| [| [| 
ТЕСТЕН SE a Е ЕН BRE 


Ы mE 


ee — es FO | RO 
| Reset | o [о | о | о | о | о | о | о | о | ој ој сј с ј od of so | 


CA7_SDISABLE 


ЛИ г те NNNM AN M 
Value 

| reserved —  — |[31t:5] јВО |00 | Reserved | 
Disable write access to some secure GIC 
registers. This register could only be written once. 
0 - Enable 
1 - Disable 

CA7_CP15SDISA : Disable write access to some secure CP15 

BLE registers for AP. This register could only be written 
once. 
0 - Enable 
1 - Disable 


6.29.1.62 AP_WPROT_EN1 


0x00003004 АР WPROT ЕМ1 (0x00000000) АР WPROT ЕМІ 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


AP. AWADDR. МРВОТ ЕМІ 


AP. AWADDR. МРВОТ ЕМІ 


| Reset | o | o | o | о | o | o | o | о jo jo so | о |o | о | с | o 


АР WPROT ЕМ 


фија ГО A ee 
Value 
PROT_EN1 


6.29.1.63 CPO_WPROT_EN1 


0x00003008 СРО WPROT ЕМ1 (0x00000000 СРО WPROT ЕМІ 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


СРО AWADDR МРВОТ ЕМІ 
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| Reset | o | o | o | o | o | o | o | o | o | oj o fo fo jo | o | o | 


СРО WPROT ЕМІ 


Value 


CPO_AWADDR__ | [31: 0] RW 0x0 СРО AWADDR WPROT enable, high 32 bits. 
WPROT EN! 


6.29.1.64 CP1 WPROT ЕМ 


0x0000300C CP1_WPROT_EN1 (0x00000000) CP1 WPROT ENi 
| Bit | зт | зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Nam | лл CPLAWADORWPROLEN! Z 00 S O 


| Nam |  ОРГАМАОВ МРВОТЕМ | 
| Reset [о | o | o | o | o | o | o | о | о | о Јо | о | о | о | с | с 


CP1_WPROT_EN1 


Bil BERNER ee 
Value 
WPROT ЕМІ 


6.29.1.65 IO DLY CTRL 


0x00003014 IO DLY CTRL (0x00000000) IO DLY CTRL 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
BUIMM e ағасын c PEIPER] 
| Rest | o | o | olo o lo o o o П О o o o o иги 
| Bit 15 | 14 | 13 | 12 | 1m] 9 | 8 | 7 | 6 j| 5 | 4 | 3 | 2 | тјој 


| Name | хеземев | ак сов DLYSEL | cLKCPIDSP DLY SEL | CLK CPODSP DLY SEL | 
| Type | | м |) нм | ам 
| Reset [| o | o | o | о | o | o jo | ос | ој ој ој ој с | со | сј o| 


О DLY СТА 


Value 


|reserved | | j[8t:12] ВО |00 | Reserved | 


a [11: 8] ee CLK_CCIR delay select; 
SEL 
x 


CLK CP1DSP D CLK CP1DSP delay select; 
LY SEL 
CLK CPODSP D CLK CPODSP delay select; 
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EP SPREADTRUM SC9820A Device Specification 


6.29.1.66 AP WPROT ЕМО 


0x00003018 АР WPROT ЕМО (0x00000000) AP WPROT ENO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


AP AWADDR WPROT ENO 


AP WPROT ENO 


e ler e EE ИРАК a НИ 
Value 
PROT ENO 


6.29.1.67 СРО WPROT ENO 


0x00003020 СРО WPROT ЕМО (0x00000000) CP0_WPROT_ENO 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Nam | — .— &— à à CPOLAWADDRWPROTENO | 


| Name | СРО AWADDR WPROT ENO 
| Reset | o | o | o | o | о | о jo | о | oo so [о | о | о | с | o 


СРО WPROT ENO 


NA PME mur E 
Value 
WPROT_ENO 


6.29.1.68 CP1 WPROT ENO 


0x00003024 CP1 WPROT ENO (0x00000000) CP1 WPROT ENO 
| Bit | 31 | 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


| Reset | o | o | ој o | o | o | o | o | o | o fo |o |o fo fo иш 
| Bit [15|14,|12)| 12 | п | 0| 9| а | т | в | 5 | 4 | 3 | а | 1| &N 


CP1_AWADDR_WPROT_ENO 
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(PY SPREADTRUM SC9820A Device Specification 
| Reset | o | o | o | o | о | о [о [о [о [о [о [о [о о jojo. 


CP1_WPROT_ENO 


Value 


CP1_AWADDR__ | [31: 0] RW 0x0 CP1 AWADDR WPROT enable, low 32 bits. 
WPROT ENO 


6.29.1.69 РМО ВТ MONITOR 


0x0000302C PMU_RST_MONITOR (0x00000000) PMU RST MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PMU RST MONITOR 


| Name | вму взт момтов | 
| Reset [| o | o | o | o | o | o | o | о | о | о | о | о |o | о | с | с 


PMU_RST_MONITOR 


НЕА ЗЬ 
Value 
TOR 


6.29.1.70 THM_RST_MONITOR 


0x00003030 THM_RST_MONITOR (0x00000000) THM RST MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name |. — ммм | 


THM RST. MONITOR 


Value 


THM RST MONI | [31: 0] RW 0x0 not used 
TOR 
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6.29.1.71 АР ВӘТ MONITOR 


0х00003034 AP_RST_MONITOR (0x00000000 AP_RST_MONITOR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


AP. RST. MONITOR 


[o | o | o |o |o [|o [|o |o |o | Ф o |o | o | o |o [oj 
| Bit | 15 | 14 | i3 12 | 1t | ој 9/8,|7|6|5|4|3 2|J1|0 
| Nam | — .— .— à JÁQ  антммо | 
| Reset | 


RW 
[o ЕСЕ ЕСЕ ЕСЕ ЕСЕ ЕСЕН ЕСЕ [в [ | o ЕСЕ ЕГЕ o | А о [о | 


АР RST. MONITOR 


Value 
OR 


6.29.1.72 САТ? ВОТ MONITOR 


0x00003038 CA7 RST MONITOR (0x00000000) CA7 RST MONITOR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | Сат ВТ МОМТОВ 


CA7 ВОТ MONITOR 


| Reset | o | o | o | о | o | o | o | o jo o | ој со |o | со | с | с 


CA7_RST_MONITOR 


еген (5529 ee 
Value 
TOR 


6.29.1.73 BOND ОРТО 


0x0000303C BOND ОРТО (0x00000000) BOND OPTO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


BOND OPTIONO 


BOND OPTIONO 


BOND OPTO 
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Value 


BOND OPTIONO | [31:0] | RO | охо | Bonding options status; 


6.29.1.74 BOND ОРТ1 


0x00003040 BOND ОРТ1 (0x00000000) BOND ОРТ1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | BOND OPTION1 
| Type | д, а Фа | 
| Reset | o | о | о | о | о | о | о.| о [о [о [о | со | с | со | со [о | 
| Bit [15 [14 [113 112 [1 [10 || 8| т?ј| 6 || 5| ај зј 2 | тјо | 
| Мате | BOND OPTION1 


BOND ОРТ1 


Value 


BOND OPTION1 |[31:0] [RO . [0x0 | Bonding options status; 


6.29.1.75. RES REGO 


0x00003044 RES REGO (0x00000000) [RES REGO | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


RES REGO 


| Name | ВЕ5 REGO 
| Type | 


Type 


| Reset [| o | o | o | o | o | о | о | o ojo | о | о jo | о | с | o 


RES_REGO 


Value 


RES REGO [31: 0] RW 0x0 [7] ANA INT polarity selection; [6] 
XTLBUF СОМВ polarity selection; [5] Not Used; 
[4] XTLBUF1 enable; [3] EXT XTL3 enable; [2] 
EXT XTL2 enable; [1] EXT XTL1 enable; [0] EXT 
XTLO enable; 


6.29.1.76 RES REG1 


0x00003048 RES REG1 (0xFFFF0000) | | RES REGI . | 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | RES ВЕСТ 
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RES_REG1 


| Reset | o | o | o | o | o | o | o | о | о | о | о | о | о | о | с [о 


RES REG! 


Value 
RES REG1 [31: 0] RAI к Reserved registers. 
0000 


6.29.1.77 АОМ QOS CFG 


0x0000304C AON QOS CFG (0x00000000 AON QOS CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Туре __ БЕТЕГЕ От тат т ен II IM 
| Reset | © | [же | ео е ү кото [1% So еле oom | ше) 


| Bit |15|14|13|12)|11)|10) 9 ј 8) 7 |6 |5 [4 |331 2110 
| Name | оовөяос/ | соовмсоу/ | оне | QOSWGSP | 


| Reset | o | o | o | o | o | o | o | o | ој ој ој о [оо [о [о 


AON_QOS_CFG 


те Nae | 
аше 
[reserved | [31:16] | RO |00 | WIFIPLL2 modulator Kint | — | 


6.29.1.78 BB LDO CAL START 


0x00003050 BB LDO CAL START (0x00000000) BB LDO CAL START 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


- © Е | 
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BB_LDO_CAL_START 


Value 


| reserved | ——— WIFIPLL2 modulator Kint 


BB | SS LS CAL_S 0x0 write "1" to start BB LDO calibration. It is 
TART self-cleared. 


6.29.1.79 ДОМ MTX PROT СЕС 


0x00003058 AON MTX PROT CFG (0x00000000) AON MTX PROT CFG 


22 м Sj в 
| Reset [| o | o | о | o | о | о | о | о | ој ој ој сј сј olof ol 


AON МТХ PROT.CFG 


Value 
ese ed ЕЕЕ ЕСІН: во ос WIFIPLL2 modulator Kint 


HPROT DMAW AON ОМА W HPROT 
НРВОТ ОМАН AON ОМА А HPROT 


6.29.1.80 LVDS_CFG 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | скорот | 15/0508 TXPD — |) 0306 TXCLKDATA | 
| Type [ey 

| Reset | 


LVDSDIS T LVDSDIS T LVDSDIS T LVDSDIS P 
XCOM XSLEW XSW LVDSDIS-TXRERSER RE_EMP 


type [aw aw БЕН: ан ООС С НН НС Е-Е 
| Reset [о | o | o | o | o | o | o | о joo jo | о | о |o | o | с | о | 


LVDS_CFG 


Value 


LVDSDIS TXIMP | [31:29 on chip termination tune bits,default 3'b100, the 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 761.of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM WW ag ммен 5069820Аемісе Specification 


p is 3'b100,the respective resistance will 
e 

3'b000: -4/15 

3'b001: -3/15 

3'b010: -2/15 

3'b011: -1/15 

3'b100: default 

3'b101: 41/15 

3'b110: 42/15 

3р111: -3/15 


LVDSDIS_TXPD [28:23] OxSF LVDS Clock Channel Power Down 
[214+ is power down (default) 
1°01+ is normal working 
TXPD[5] control or stes lane, TXPD[4:0] 
control lane Data [4:0 


LVDSDIS TXCLK | [22:16] Clock Channel TX DATA, sync with 
DATA XCLK Dig(25Mbps- 155Mbps 


аа OFF_O | [15] 1р0 do not force off the most of on-chip 
resistor (default) 


1'b1 force off the most of on-chip resistor 
LVDSDIS OFF C | [14] СЕ enbale the current limit function (default) 
L ОИЕ disable the current limit function 


LVDSDIS TXCO | [13:12] яв — Driver Output Common Mode control 
M 

: Driver Output Slew Rate control 
М/ 


aw 0x0 0 disable LVDSDIS_ PLL CLKOUT 
1enable LVDSDIS PLL CLKOUT 
default value 1'bO 


Е | [2:1] RW 0x0 Pre_emphasis control 
1°00|+ not pre emphasis (default) 
j°01j+ pre emphasis 1 
j°11j+ pre emphasis 2 


[resewed  — j[0] |НО |00  jReseved | 


6.29.1.81 PLL LOCK OUT SEL 


0x00003064 PLL LOCK OUT SEL (0x00000000) PLL LOCK OUT SEL 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | го | 19 | 18 | 17 | 16 | 


TE DPLL DBG 
eservel SEL 


LPLL DBG | LVDSPLL D | MPLL DBG | TWPLL DB 
a fe | Ш m ШЕ 


уз [е Грег Гр Ган |н ——3 
| Reset [| o | o | o | o | o | o | o | o | о o | о [о | о | о jojo, 


PLL_LOCK_OUT_SEL 
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Ris НБА В ИИ SUN NN 
Value 


31:18] | НО |00 | Reserved ес. | 


DPLL DBG SEL |[17:16] | RW 0x0 the selected analog power control signal can be 
output to pin, for debug 
dpll pd 
LPLL DBG SEL | [15:14] | RW 0x0 the selected analog power control signal can be 
output to pin, for debug 
00". Ip 
јао pd 
_ | [13:12] the selected analog power control signal can be 
output to pin, for debug 
"00" lvdsdis рї pd 
MPLL DBG SEL | [11:10] 
ТУРЦИ. DBG SE a 
L 


"10" efs2 pd 
"11" thm pd 
the selected analog power control signal can be 
output to pin for debug 
"00" mpll pd 
"01". m aapc pd 
"10" m dac pd 
"11" m sarad 
0x0 debug signal output select 
"0" pll lock done 
"1" sleep debug siganl 
0x0 
хо 


"01" там sarad ра 
SLEEP. PLLLOC | [7] 
K_SEL 
= 6: 


"10" rec 26mhz 0 buf pd 
PLL LOCK SEL 


"11" rec 26mhz 1 buf pd 
SLEEP DBG SE | [ 3: 0] 
L 


the selected analog power control signal can be 
6.29.4.82  ВТСАМ RC VAL 


output to pin, for debug 
"00" dpll pd 
0x00003068 АТСАМ ВС VAL (0x01000100 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


"01" efsO pd 
config to "0" 
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"00" .mpll lock done 
"01" ари lock done 

"10" twpll lock done 
"11" Кер! lock done 


0 the internal sleep signal can be output to pin for 
debug when SLEEP PLLLOCK SEL config to "1" 
"0000" ap light sleep 
"0001" сро light sleep 
"0010" vcpO light sleep 
"0011" cp1 light sleep 
"0100" мср1 light sleep 
"0101" ap deep sleep 
"0110" cpO deep sleep 
"0111" vcpO deep sleep 
"1000" ср1 deep sleep 
"1001" мср1 deep sleep 


the selected lock down signal can be output to 
pin for debug when SLEEP PLLLOCK SEL 


"1010" rpll lock done 
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reserved RTCAM1 ВС VAL 


reserved RTCAMO RC VAL 


ВТСАМ НС VAL 


татат ИШЕН. — 
Value 
0: RC is from software set 
1: RC is from usc rc clac 
| reserved 1[[30:25] | |Reserved 2) 


шаша . ВС VA БЕ 16] aia ia cu БАЙ ена КЫСЫ B: value which software set 


ae ВС 5Е | [15] ВТС4МО RC select 
0: ВС is from software set 
1: RC is from usc rc стас 


[reserved — |159 ВО [0x0  |Reseved — 1  — 1 0 | 


ССИ RC VA ceo) [ни | 0x100 Я опа value which software set 


6.29.1.83 CPO_MISC_CTLO 


0x0000306C CPO_MISC_CTLO (0x00000000) СРО МІ5С СТІ0 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


" m 
rved 


ранет Lee 
NE c Е es eee ЖЕП ОО ШЕТШ СИ 1: ЕГШ 


CPO MISC CTLO 


Value 
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91:15 НО оо Веемеа 


ARM_FRC_STOP | [14: 6] 0x0 write 1 to force stop 
[0]: dsp_stop 
[1]: dsp_peri_stop 
[2]: clk_qbc for GSM 
[3]: clk_ecc for TD CP 
[4]: wsys_stop for W CP 
[5]: GSM Only dsp_stop 
[6]: GSM Only dsp_peri_stop 
[7]: GSM Only сік арс 
8]: GSM Only clk_ecc 


Ена FORCE LI | 5] pe ЕЕ ср0 mcu into light sleep mode in сро 
Ена "SLEEP 


MCU FORCE D = 4] E mE force cpO mcu into light sleep mode in сро 
EEP SLEEP 

CHIP 51Р ARM @yuan li, plz give your comment here 
_CLR 


ALL_CLK_EN [ 2] RW 0x0 Active High, Enable All GSM accelerators clocks. 
This bit is for debug use, and DO NOT set this bit 
in normal mode. 


WAKEUP_XTL_E 1: 2G scheduler can wakeup CP 

N 2G 

WAKEUP XTL E RW 0х0 1: 3G TD scheduler сап wakeup СР 
N 3G TD 


6.29.1.84 CPO МСИ C2C SEMA 


0x00003070 СРО МСО C2C SEMA (0х00000000) СРО МСО С2С ЅЕМА 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | — ] 1 м 
| Reset [| o | o | o | о | о | o | o | о | ој ој ој о jo | о | с | o 


CPO MCU C2C SEMA 


Value 


[reserved — | |[81:16] | RO |00 | Reseved — 5 1 0 0 j| 


Конти |C2C SEM |[15: 0] MS ML MCU C2C Semaphore; 


6.29.1.85 СРО МСО СЕК СТЕ 


0х00003074 СРО МСО ССК СТІ (000000000 СРО МСО СІК СТЕ 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved CLK | CLK COM CLK SYS.D 
. MC DBG SEL BG SEL 
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| Type НИ o . 
| Reset | o [о | о | о | о | о | о | о | ој ој ој сј с d od of o 


СРО мСЏ СЕК СТЕ 


Value 


| reserved [|[981:5] | a ааа | Reserved || 
a MCU_DBG_ ui ШЕШ НЕСЕП —X—PÁ: selection for debug clcok in MCU domain 
se | 0: clk_sys_dbg 

1:clk com або 


iid COM рва E] 2] Clock selection for communication clcok debug 
0: ск абс 
1: clk_ecc for TD СР 
2: clk_adc_gsm 
3: clk_tdfir for TD CP 
CLK SYS DBG  |[1:0] Clock selection for system clcok debug 
SEL 0: clk xh 
1: clk_ahb 
2: clk_26m 
3: clk_32k 


6.29.1.86 PROT BUS SECURE EN 


0x00003080 PROT BUS SECURE EN (0x00000000 PROT BUS SECURE EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


PROT BUS SECURE EN 


Value 


|reserved | t= [831:1] | RO |0x0 | Reserved |) 


EROS SECURE E | SECURE E FAMILLE EE I ЕТ write one time, that is 1-write-lock. 


6.29.1.87  РВОТ ARM7 SPACE ЕМ 


0x00003084 PROT_ARM7_SPACE_EN (0x00000001) PROT АНМ7 SPACE ЕМ 
| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
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AR 
M7_ 
reserved SPA 
CE_ 
EN 


PROT_ARM7_SPACE_EN 


Value 


| reserved  Ј(ЗТ:АТ | RO јох [| Reserved |) 


ARM7 SPACE_E ШЕН ү ————— write one time, that is 1-write-lock. 


6.29.1.88 АРВ РОМ РЮО СТІ. 


0х00003088 АРВ ВОМ РО СТЕ (0x00000001) АРВ ВОМ РО СТЕ 


- ЕЕ m 


ЕЕЕ 
E 


APB_ROM_PD_CTL 


Value 


| reserved  Ј(ЗТ:АТ | RO . [0x0 [| Reserved |) 


ROM- FORCE_O ШЕН PRO oT | Active High, Force all О —— clock enable. 


6.29.1.89 CPO_SLP_STS 


0x0000308C СРО 5ІР 575 (0x00000000) СРО SLP 515 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


СРО БІР 5Т5 


СРО БІР 5Т5 
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| Reset | o | o | o | o | o | o | o | o | o [o |o | с jo jo jojo. 


CPO SLP STS 


Value 


CPO SLP STS [31: 0] EE LEE ср0 internal signal status for debug 


6.29.1.90 СРО DSP JTAG СТІ. 


0x00003090 CPO DSP JTAG CTL (0x00000000) CPO DSP JTAG CTL 


CPO DSP JTAG CTL 


Value 


[reserved [31:9] |RO [0x0 | Reserved 0 


ME SW УТАС 18 RW oo | "T —— JTAG enable for CEVA, active high 


ecce [7:5] [RO |00 [Reserved | 
“Т — LLL RW јо јато 
бск ||5% |н; 00 јотк 0 0 j| 
[SIMS j[2] |Н; 00 |5ӘМ5 » »— — —» »  ), 
ӘП 111 но |00 јот (ұш 
PSTRTCK Џо [RO |100 [тск (. 


6.29.1.91 ANA PD 515 


0х00003094 ANA PD 515 (0x00000000) ANA PD 515 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ANA PD STS 


ANA PD STS 


уе [ ee 
[Reset | o Го Го [о [о [о [о [о [© [о [о [о T T5 Ге Го 
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ANA_PD_STS 


Value 


ANA POD STS |310 | RO | 0x0 | ANALOG module PD signal 


6.29.1.92 AON АРВ RSV 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | AON APB RSV 

| Reset | | | | 

| Bit | 15 | 14 | 13 | 12 | 11 |109 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | тјој 


AON АРВ RSV 
| Reset | o | o | o | o | o | o j| o | o | o | o | o | o | o | o Jj o | 0 | 


AON APB RSV 


Value 


oed | APB RSV тт 0] OxFFFF | [31:18]:Reserved 
0000 [17] : mdar_rf_slex_mode 
[16] : mdar rfti1 sle1 mode 
[15:11] : Reserved 
[10] : сро ram Is enable 
[9:7] : Reserved 
[6]: rpllO pd mode sel 
[5]: rpllO. rst mode ве! 
:clk26m muxtune en core 
:xtl1 pd mask 
: xtlO pd mask 
:ap sleep mask 
:rf active func sel 


6.30 PUB Control Register 


Base Addr Range Addr Map Description 
0x3002 0000 ~ 0x3002 FFFF PUB REG (64KB) 


0x0000 BUSMON CNT START BUSMON CNT START 


0x1000 BUSMON_CNT_START Detail description as below. 
SET 
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0x2000 BUSMON_CNT_START Detail description as below. 
CLR 
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0x1080 DDR 102005 WCFGO Detail description as below. 
SET 

0x2080 DDR ID2QOS WCFGO Detail description as below. 
CLR 


0x0084 DDR ID2QOS WCFG1 DDR ID2QOS WCFG1 


0x1084 DDR 102005 WCFG1 Detail description as below. 
SET 

0x2084 DDR ID2QOS WCFG1 Detail description as below. 
CLR 


0x0088 DDR ID2QOS WCFG2 DDR ID2QOS WCFG2 


0x1088 DDR ID2QOS WCFG2 Detail description as below. 
SET 

0x2088 DDR ID2QOS WCFG2 Detail description as below. 
CLR 


0x008C DDR ID2QOS WCFG3 DDR ID2QOS WCFGS3 


0x108C DDR ID2QOS WCFG3 Detail description as below. 
SET 

0x208C DDR ID2QOS WCFG3 Detail description as below. 
CLR 


0x0090 DDR ID2QOS WCFG4 DDR ID2QOS WCFG4 


0x1090 DDR 102005 WCFG4 Detail description as below. 
SET 

0x2090 DDR ID2QOS WCFG4 Detail description as below. 
CLR 


0x0094 DDR ID2QOS WCFG5 DDR ID2QOS WCFG5 


0x1094 DDR ID2QOS WCFG5 Detail description as below. 
SET 
0x2094 DDR ID2QOS WCFG5 Detail description as below. 
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Eo [eR ПО 
0x0098 DDR ID2QOS WCFG6 DDR ID2QOS WCFG6 


0x1098 DDR ID2QOS WCFG6 Detail description as below. 
SET 

0x2098 DDR 102005 WCFG6 Detail description as below. 
CLR 


0х009С DDR ID2QOS WCFG7 DDR ID2QOS WCFG7 


0x109C DDR ID2QOS WCFG7 Detail description as below. 
SET 

0x209C DDR ID2QOS WCFG7 Detail description as below. 
CLR 


0x00A0 DDR ID2QOS WCFG8 DDR ID2QOS WCFG8 


0x10A0 DDR_ID2QOS_WCFG8& Detail description as below. 
SET 

0x20A0 DDR ID2QOS WCFG8 Detail description as below. 
CLR 


0x00A4 DDR ID2QOS WCFG9 DDR ID2QOS WCFG9 


0x10A4 DDR ID2QOS WCFG9 Detail description as below. 
SET 

0х20А4 DDR ID2QOS WCFG9 Detail description as below. 
CLR 


0x3008 DMC PORTO ADDR REM | DMC PORTO ADDR REMAP 
AP 

0x300C ОМС PORT1 ADDR REM | ОМС PORT1 ADDR ВЕМАР 

0x3010 DMC PORT2 ADDR REM | DMC PORT2 ADDR REMAP 
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0x3014 ОМС РОВТЗ ADDR REM | ОМС РОВТЗ ADDR ВЕМАР 
LUN ee 
0x3018 DMC PORT4 ADDR REM | ОМС PORT4 ADDR ВЕМАР 
өн ee eee 
0x301C DMC_PORT5_ADDR_REM | ОМС PORT5. ADDR REMAP 
EUREN ee eee 
0x3020 DMC_PORT6_ADDR_REM | DMC_PORT6_ADDR_REMAP 
ee le en млн 0 
0x3024 DMC PORT7 ADDR REM |.DMC_PORT7_ADDR_REMAP 
ae eee ON | 
0x3028 DMC_PORT8_ADDR_REM | DMC_PORT8_ADDR_REMAP 
“| л АА __ 
0x302C DMC_PORT9_ADDR_REM | DMC_PORT9_ADDR_REMAP 
“реј AON 
0x3030 DMC PORTO MPU RANG | DMC PORTO MPU RANGE 
“је 
0x3034 DMC_PORT1_MPU_RANG | DMC_PORT1_MPU_RANGE 
ән рын еа. 
0х3038 DMC_PORT2_MPU_RANG | DMC_PORT2_MPU_RANGE 
ee ee 
0x303C DMC_PORT3_MPU_RANG | DMC_PORT3_MPU_RANGE 
“јет. 
0x3040 DMC_PORT4_MPU_RANG | DMC_PORT4_MPU_RANGE 
өл та ET 
0х3044 DMC_PORT5_MPU_RANG | ОМС PORT5 MPU RANGE 
“јет јо 
0х3048 ОМС PORT6 MPU RANG | DMC_PORT6_MPU_RANGE 
BEANS у __ 
0х3050 DMC. PORT7 MPU RANG | DMC_PORT7_MPU_RANGE 
өн Өр ном eee 
0х3054 ОМС PORT8 MPU RANG | DMC_PORT8_MPU_RANGE 
ee eee eee 
0x3058 DMC_PORT9_MPU_RANG | DMC_PORT9_MPU_RANGE 
i М РЕ релна. 
0x305C DMC PORTO DUMP ADD | DMC PORTO DUMP ADDR 
Ede ER 
0x3060 ОМС РОНТ1 DUMP ADD | DMC PORT1 DUMP ADDR 
ај RN 
R 
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0x3068 DMC РОВТЗ DUMP ADD | DMC PORT3 DUMP ADDR 
И ee REN 
0x306C ОМС PORT4 DUMP ADD | DMC PORT4 DUMP ADDR 
HEN ae eee 
0x3070 DMC_PORT5_DUMP_ADD | DMC PORT5 DUMP ADDR 
ја ee 
0x3074 ОМС PORT6 DUMP ADD | DMC PORT6 DUMP ADDR 
БЕНИ 
0х3078 ОМС PORT7 DUMP ADD | ОМС PORT7 DUMP ADDR 
е) ee АЗИ 
0x307C DMC_PORT8_DUMP_ADD | DMC_PORT8_DUMP_ADDR 
a ae а ан И 
В 


6.30.1.1 BUSMON_CNT_START 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
Мате 


E 


т S 


ЕСЕ СЕЕ КА 
'Set/Cir | 
ee 


BUSMON_CNT_START 


Clear Value 


HSE Re se | | Reserved — | | O 


PUB BUSMON ГОТ 0x0 PUB. СЕ BÜSMORL CNT START — — | СМТ START 
CNT START 


6.30.1.2 ).BUSMON СЕС 


0x00000004 BUSMON СЕС (0x03FF0000 BUSMON CFG 
0x00001004 BUSMON CFG SET BUSMON CFG SET 
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[  0x00002004 | BUSMON CFG CLR BUSMON CFG CLR 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


js PUB | PUB | PUB | PUB | PUB | PUB | PUB | PUB 
BU 
reserved SM 
os on 


m| ëo — ow ow poe ра ри ри Ган [ви вю [вы 
Ѕеисг | Т se | se | sic | sic | вс | sic | sic | sic | sic | sic | 
| Reset | o | o | o | o | o | o | 


MEM Е 


| Type | | RW | rw | rw | Ew | Ew | ви | mw | RW | RW | RW | 
| Set/Cir_| | Sc | Sc | sc | sic | sc | sc | sic | sic | sic | sc | 
сг irt M LE 


BUSMON CFG 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved — |[31:26] | RO | .][Ox0 | Reseved 47) 
кое ST [25] S/C 0х1 ТЕ aooo 
ЕВ 


PUB_BUSMON8_ | [24] S/C 0х1 PUB ВОЅМОМ8 ЕВ 
ЕВ 

PUB_BUSMON7_ | [23] S/C 0х1 PUB BUSMON?7 ЕВ 
ЕВ 

PUB ВО5МОМ6 | [22] S/C 0х1 PUB_BUSMON6_EB 
EB 

PUB_BUSMON4_ | [20] S/C 0х1 PUB_BUSMON4_EB 
EB 

МОМ [19] S/C 0х1 PUB_BUSMON3_EB 
B 


PUB BUSMONZ- [18] 


RW 

W 

W 

W 
PUB ВО5МОМ5 | [21] RW 0х1 PUB_BUSMON5_EB 
EB W 

W 

W S/C 0х1 PUB_BUSMON2_EB 

W 


PUE BUSMON1_ | [17] S/C 0х1 PUB_BUSMON1_EB 


PUB BUSMONO | [16] eec ЕЕЕ PUB BUSMONO EB 


15:10 —— Reserved 


[Reserved ——  — | |( — | 
PUB BUSMONS уи SIC 0х0 PUB_BUSMON9_SOFT_RST 
SOFT_RST 
PUB BUSMONB - o Ie e qe PUB BUSMONB SOFT ВОТ 
SOFT RST 
PUB BUSMONT.- RW S/C 0х0 РОВ ВОЅМОМ7 SOFT ВОТ 
SOFT ВТ 


PUB BUSMON6 _ S/C 0x0 PUB ВО5МОМ6 SOFT RST 
SOFT, RST 


SOFT RST 
SOFT RST 
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PUB BUSMONE [ 2] PUB ВО5МОМ2 SOFT RST 
SOFT RST 


PUB ВО5МОМ1 | [ 1] RW S/C 0x0 PUB_BUSMON1_SOFT_RST 
SOFT_RST 
PUB_BUSMONO_ „у ја је ЦЕН PUB_BUSMONO_SOFT_RST 
SOFT_RST 


6.30.13 ООВ EB 


reserved 


DDR_EB 


Value 


[reserved  — |[91:0] [ВО [0x0 | Reserved | 


6.30.1.4 DDR SOFT RST 


0x0000000C DDR_SOFT_RST (0x00000000) DDR SOFT RST 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ШЕСТИ —— — — — — —— — 9 $4 
| Reset | o | o | o | o | o | o | om [| o јојојојојосјојо 


| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 8) 7 |6 | 5 | 4|З3)|2)1)0. 


reserved 


ECT ME eR —— EO ук кн коо ты эш кы а 
| Reset | o | o | o | o | o | o | o | o jo o jo [о jo | о | с | o| 


DDR_SOFT_RST 


Value 


[reserved j[91:0] [ВО |00 | Reserved «—0  — y O 


6.30.1.5 ООН 805 СЕСІ 


0х00000010 DDR QOS CFG1 (0х00000000) DDR QOS CFG1 

0x00001010 DDR QOS CFG1 SET DDR QOS CFG1 SET 

0x00002010 DDR QOS CFG1 CLR DDR QOS CFG1 CLR 
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| Bit | 31 | зо | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | _ омс araoss | омслмювз | DwcARQOS2 | —DMCAWQOS2 | 

Set/Cir 
| Reset | 


Lo fo | шишиши ши шишиши шишиши шишиши шишиши 
| Bit |15|14|13|12)|11)|10) 9) 8) 7 |6 |5 [4 |312 |110 
| Name | омслнюв! | омс лмаоѕ1 | DMcARQOSO | ОМСАМОВО | 
| Reset | o | o | o | o | o | o | o | о | о | о | о | о jo | о | с | o 


DDR QOS CFG1 


ee [mr Le ноеви — 
Clear Value 


6.30.1.6 | DDR QOS CFG2 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | омслнювт | pmeawaos7 | DMcARQOS6 | DMCAWQOSO | 
| nw мм Jo nw 1 9 rw | 


| Name | омс 480055 | — DMcAWOGOS5 | DMcARQOS4 | омс лмаоѕа | 
| Reset | o | o | o | о | o | o | o | о | ој о | о | о |o | о | с | с 


DDR_QOS_CFG2 


B Te ee | ии _ 
Clear Value 
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6.30.1.7 DDR_QOS_CFG3 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | омс araoso |  рмелмоо59 |  Dmcaraoss | DMCAWQOS8 | 
| Reset | o | o | o | о | о | o | о | o | о | о jo | о | о | о jojo, 


DDR_QOS_CFG3 


Field Name Type Set/ Reset Description 
eat Value 


[reserved __{ [31:16] | 


6.30..8 DDR_MRR_STATUS 


0x0000001C DDR_MRR_STATUS (0x00000000) DDR_MRR_STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

| Туре ө»), eee 1 
Rest | ия | е he ee ева | кол De a | елен Ee o) 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 85] 7 | 6 | 5 | 4 | 3 [| 2 J| 1 |0 | 


В | и 


ии ЕЕ | к — 
| Reset | o | o | o | o | о | о | о | сј ој ој ој сј сј olof | 


DDR_MRR_STATUS 


Value 


[reserved — | [91:9] ВО |00 | Reserved «— 0 1 1 1 0 1 | 


DDRC CO RD. Охо БОЖЕ ЕК T E CO RD МНН DATA VALID 
МН DATA_VALI 
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EP SPREADTRUM SC9820A Device Specification 
mE |" рео qw quem 
MRR DATA 


6.30.1.9 ООН ID2QOS SEL 


0x0000003C DDR ID2QOS SEL (0x00000000 DDR ID2QOS SEL 
0x0000103C DDR ID2QOS SEL SET DDR ID2QOS SEL SET 
0x0000203C DDR ID2QOS SEL CLR DDR ID2QOS SEL CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | от | го | 19 | 18 | 17 | 16 | 
| Name | м || 


reserved DMC ID SEL 


| Тре | о |Д Дм 0 00 0 y 
— P — n nn 


Set/CIr 


| Name | тема DMC QOS SEL 
Type | о 


DDR ID2QOS SEL 


Field Name Type Set Reset Description 
ee Value 


esemed вао [RO — - об Reserved 
(ОМС QOS SEL [19:0] [RW јос |00  |DMC QOS SEL — | 


6.30.1.10 DDR ID2QOS RCFGO 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 

| Name | рмс двоо5оо7 | омс двоо50 ре | ОМС ARQOS 005 | ОМС ARQOS 0104 | 

| Reset | o | o | o | o | o | о | с| ој ој ој ој ој ој ој ши 

| Bit 15 | 14 | 13 [12 | $1 | ој 9/8 7|6|5/|4|3 2]|1]|0 

| Name | рмс двоо5о оз | омс ARQOS 0102 | рис ARQOS OD! | омс ARQOS 0100 | 
Type RW 

| Reset [| o | o | o | o | o | o | o | о | ој о | о | о | о | о | с | o 


DDR ID2QOS RCFGO 


Clear Value 


DMC ARQOS 0 | [31:28] DMC ARQOS 0 ID7 
ID7 
DMC ARQOS 0 | [27:24] EN ae DMC ARQOS 0 ID6 
ID6 
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ОМС ARQOS 0 | [19:16] | RW 
DMC ARGOS T [1532] | RW S/C 0х0 DMC_ARQOS_0_ID3 
ОМС ARGOS T [1:8] | RW SIC 0х0 DMC_ARQOS_0_ID2 
DMC ARGOS T [7:4] | RW 0х0 ОМС ARQOS 0 IDi 


DMC ARQOS 0 104 


РИБ ARQOS 0- [23:20] DMC ARQOS 0 105 


ID1 


ОМС ARQOS 0 | [3:0] DMC ARQOS 0 IDO 
IDO 


6.30.1.11 DDR 102005 RCFG1 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | Dmc araos 1 !D7 | DMC ARQOS : ре | рмс ARQOS 1/5 | ^ омс ARQOS 1 ра | 
| Reset | o | o | о | o | и | о | о | ој ој ој ој ој ој ојсјо 
| Bit | 15 | 14 [13 12 | | ој 9 |8|7|6|5|4|3 | 2ј т јо 
| Мате | рмсдвоо5 1103 | омс ARQOS 1.102 | ОМС ARQOS 0 |D! | омс ARQOS 1100 | 
| Reset [| o | o | o | o | o | o | o | о | о | о | о | о |o | ос jojo, 


DDR ID2QOS RCFG1 


Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 1 | [31:28] DMC ARQOS 1 ID7 
ID7 


DMC ARQOS 1 |[27:24] | RW S/C 0x0 DMC ARQOS 1 ID6 
ID6 


DMC_ARQOS_1_ | [23:20] | RW S/C 0x0 DMC ARQOS 1 ID5 
ID5 
DMC ARQOS 1 | [19:16] | RW S/C 0x0 DMC_ARQOS_1_ID4 
104 
DMC ARQOS 1 | [15:12] | RW S/C 0x0 DMC ARQOS 1 ID3 
ID3 


DMC ARQOS 1. 
ID2 


DMC ARQOS 1 ID2 


E Mw a = 
ID1 


ОМС ARQOS i [13:0] 
IDO 


6.30.1.12 DDR ID2QOS RCFG2 


DMC ARQOS 1 IDO 


0x00000048 DDR ID2QOS RCFG2 (0x00000000) DDR ID2QOS RCFG2 
0x00001048 DDR 102005 RCFG?2 SET DDR ID2QOS RCFG2 SET 
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0x00002048 DDR 102005 RCFG2 CLR DDR 102005 RCFG2 CLR 
| вк | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Dmc araos 207 | DMC ARQOS 2 ре | DMC ARQOS 2 05 | DMC ARQOS 2 ра | 
Type 


Set/Cir 


po fo | o о [о1о [о [о [о [ооо fo |o fo о | 
| Bit | 15 14 | i3 12) $1 | ој ot вј пј бј 5ј at з | 2ј т јо 
| Мате | рмс двоо5 2 оз | ОМС двоо52 ра рмодвоо5аот | омс ARQOS 2100 | 
| Reset | o | o | o | o | o | o | o | о | ој о | о | о jo | о | с | o 


DDR ID2QOS RCFG2 


Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 2 | [81:28] DMC ARQOS 2 ID7 
ID7 


ОМС ARQOS 2 | [27:24] | RW 0x0 ОМС ARQOS 2 106 
106 
ОМС ARQOS 2 | [23:20] | RW 0x0 DMC ARQOS 2 105 
ID5 
ОМС ARQOS 2 |[1938] | RW SiC 0x0 DMC ARQOS 2 104 
104 


ОМС ARQOS 2 | [15:12] | RW S/C 0x0 DMC ARQOS 2 ID3 
ID3 
DMC ARQOS 2 | [11: 8] RW S/C 0x0 DMC ARQOS 2 D2 
ID2 
DMC ARQOS 2 |[7:4] RW 0x0 DMC ARQOS 2 ID1 
ID1 


DVC-ARQOS 2. [ 3:0] DMC ARQOS 2 IDO 


6.30.1.13 DDR ID2QOS RCFG3 


0x0000004C DDR ID2QOS RCFG3 (0x00000000) DDR 102005 RCFG3 
0x0000104C DDR 102005 RCFG3 SET DDR 102005 RCFG3 SET 
0x0000204C DDR ID2QOS RCFG3 CLR DDR ID2QOS RCFG3 CLR 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | рмс двоо5 з 07 |  DMC.ARQOS 3 106 | мс ARQOS 305 | ОМС ARQOS 3104 | 
PN | см | рм 1 им | 


| Мате | рмс двоо5 з оз | омс ARQOS 3102 | ОМС ARQOS 3 |D! | омс ARQOS 3100 | 
| Reset [| o | o | o | o | o | o | o | о | о | о | о | о jo | о jojo, 


DDR_ID2QOS_RCFG3 


Field Name Type Set/ Reset Description 
Clear Value 


DMC ARQOS 3 | [31:28] DMC ARQOS 3 ID7 
ID7 
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DMC ARQOS 3 | [23:20] | RW 
ID5 

ОМС ARQOS 3- [19:16] | RW SIC 0x0 ОМС ARQOS 3 104 
ОМС ARQOS 3 |[i532] | RW SIC 0x0 ОМС ARQOS 3 ID3 


DMC ARQOS 3 ID5 


DMC-ARQOS 3- [27:24] DMC ARQOS 3 ID6 


ID3 


DMC_ARQOS_3_ [11: 8] DMC ARQOS 3 ID2 


DMC ARQOS 3 |[7:4] RW 0x0 DMC_ARQOS_3_ID1 
ID1 


ee ee [3:0] DMC ARQOS 3 IDO 


6.30.1.14 DDR. 02005 RCFG4 


| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | Юмс двоо5 407 | ОМС ARQOS 4106 | мс ARQOS 4 05 | ОМС ARQOS 4 D4 | 
| Reset | o [o fo јој ој ој сој ој ој ој ојосојосојсјсјо 
| Bit | 15 |.14 | 3 | 12 | $1 | ој 9 18171615 [413121110 
| Name | Dmc araos 4 оз | DMC ARQOS 4102 | DMC ARQOS 4 |D! | омс ARQOS 4 IDO | 

Type 
| Reset | o | o | o | о | о | o | о | o | ој о | о | о | о | о | с | ос 


DDR ID2QOS RCFG4 


Field Name Type Set/ Reset Description 
Clear Value 


DMC ARQOS 4 | [31:28] | RW S/C 0x0 DMC ARQOS 4 ID7 
ID7 


DMC ARQOS 4 | [27:24] | RW S/C 0x0 DMC ARQOS 4 ID6 
ID6 
DM -ARQORELS [23:20] | RW S/C 0x0 DMC ARQOS 4 ID5 
DMC ARQOS 4 | [19:16] | RW S/C 0x0 DMC ARQOS 4 104 
ID4 


DMC ARQOS 4 | [15:12] DMC ARQOS 4 ID3 
ID3 


DMC ARQOS 4 ID2 


ID2 
ID1 
DMC ARQOS 4 | [ 3: 0] DMC ARQOS 4 IDO 
IDO 


6.30.1.15 DDR ID2QOS RCFG5 


0x00000054 DDR ID2QOS RCFG5 (0x00000000 DDR ID2QOS RCFG5 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 782 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9820A Device Specification 


| Bit | 31 | зо | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | рмс двоо5 507 | омс ARQOS 506 | ОМС ARQOS 505 | ОМС ARQOS 5104 | 
| Reset | 


Lo fo | o о [о1о [о [о [о fof o fo po fo fo | от 
| Bit | 15 [14 [13 [12 [м ој 9 ј вј тј 6 ј 5ј at з 2|J1|0 
| Name | рмс двоо5 s 03 | мс ARQOS 502 | рмо ARQOS 5 01 | Омо ARQOS 5100 | 

ре RW 
Set/Cir 
| Reset | o | o | o | o | o | o | o | о | ojo | о | о | о | о | с | o 


DDR ID2QOS RCFG5 


Field Name Type Set/ Reset Description 
Clear Value 
DMC_ARQOS_5_ | [31:28] DMC ARQOS.5 ID7 
ID7 


ПМС ARAOS [27:24] | RW 0x0 DMC ARQOS 5 ID6 
DMC ARQOS 5 | [23:20]. | RW 0x0 DMC ARQOS 5 ID5 
ID5 

DMC_ARQOS_5_ [19:16] | RW S/C 0x0 DMC ARQOS 5 104 


DMC ARQOS 5 |[i532] | RW SIC 0х0 DMC_ARQOS_5_ID3 
ID3 
ОМС ARQOS 5- [1:8] | RW SIC 0x0 РМС ARQOS 5 102 
БМС АВОО5 5 |17:41 | RW 0x0 СМС ARQOS 5 101 
ID1 


ОМС ARROS 5. [3:0] DMC ARQOS 5 IDO 


6.30.1.16 DDR ID2QOS RCFG6 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | рмс двоо5ео7 | омс ARQOS 6 106 | рис AROQOS 6 05 | ОМС ARQOS 6.ID4 | 
| Reset | o | o | o | о | o | о | о | ој ој ој ој ој ој ој сјо ш 
| Bit [| 15 | 14 | 13 12 | 11 | ој 9 |8|7|6|5|4|3 2ј тјо 
| Name | юмс Roos 6 03 | омс ARQOS 602 | рис ARQOS 6 ID! | ОМС ARQOS 6100 | 
| Reset [| o | o | o | o | o | o | o | о joo jo so [о | о | о | с | o 


DDR ID2QOS RCFG6 


Field Name Type Set/ Reset Description 
Clear Value 


ОМС ARQOS 6 | [31:28 DMC ARQOS 6 ID7 
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ID7 


DMC ARQOS 6 | [23:20] | RW SiC 
ID5 
ОМС ARQOS 6 | 19:16] | RW SiC 
104 


103 


ОМС ARQOS 6 | [11:8] | RW SiC 
ID2 
ОМС АВОО5 6 |[74] | RW SIC 


0x0 


Шу ЕЕС БЕЛІНЕН Е ЕБЕ 
106 


0x0 
0x0 
0x0 
0x0 
0x0 


SC9820A Device Specification 


DMC ARQOS 6 106 
DMC ARQOS 6 ID5 
DMC ARQOS 6 104 


DMC ARQOS 6 ID3 


DMC ARQOS 6 ID2 
DMC ARQOS 6 ID1 


D: 2 M NE 
DMC ARQOS 6 |[3:0] ОМС ARQOS 6 100 
IDO 


6.30.1.17 ООВ ID2QOS RCFG7 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


| Name | 


Set/Cir SIC 
| Reset | 


RW RW 


Sic 


Г 5 жә | SC | 
[o ооо [о1о [о [о [о [оо о1о |o opo) 
| Bit |15 (14 [13 [12 [м  10| [817 |6 |5 [41312 |1 јо 
| Мате | Юмс двоо57 0з | омс ARQOS 7 ра | рис ARQOS 7 IDi | ОМС ARQOS 7100 | 


Туре RW 


RW RW 


Set/Cir 
| Reset | 


DDR ID2QOS RCFG7 


Clear Value 


ID7 


DMC_ARQOS_7_ | [27:24] | RW SIC 
106 
РМС ARQOS 7 | [23:20] | RW SiC 
ID5 


DMC_ARQOS_7_ | [19:16] | RW S/C 
ID4 


DMC_ARQOS_7_ | [15:12] | RW S/C 
ID3 


ОМС ARQOS 7 [1:8] | RW SiC 
ID2 
ОМС ARQOS 7 ||7:41 | RW SiC 
ID1 


0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 


DMC ARQOS 7 107 
DMC ARQOS / ID6 
DMC ARQOS 7 ID5 
DMC ARQOS 7 104 
DMC ARQOS 7 ID3 
DMC ARQOS 7 ID2 
DMC ARQOS 7 ID1 


DMC ARQOS 7 | [ 3: 0] DMC ARQOS 7 IDO 
IDO 
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6.30:1.18 DDR_ID2QOS_RCFG8 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name |  owcnoos в 107 | Ом ARQOS 8 106 | ОМС ARQOS 8 DS | ОМС ARQOS 8104 | 


RW RW 


Set/Cir 
| Reset | o | o | o | o | o | o | о | o | о o | о | о | о | о jojo, 


DDR_ID2QOS_RCFG8 


Field Name Type Set/ Reset Description 
Clear Value 


DMC ARQOS 8 | [31:28] | RW S/C 0x0 DMC ARQOS 8 ID7 
ID7 


DMC ARQOS 8 | [27:24] | RW S/C 0x0 DMC ARQOS 8 ID6 
ID6 
DMC ARQOS 8 | [23:20] | RW S/C 0x0 DMC ARQOS 8 ID5 
ID5 
DMC ARQOS 8 | [19:16] | RW S/C 0x0 DMC ARQOS.S8 104 
ID4 


DMC_ARQOS_8_ | [15:12] DMC ARQOS 8 ID3 
ID3 
DMC ARQOS 8 | [11:8] DMC. ARQOS 8 ID2 
ID2 


DMC ARQOS 8 |[7:4] RW 0x0 DMC_ARQOS_8_ID1 
ID1 


DMC ARQOS 8 | [3: 0] DMC ARQOS 8 IDO 
IDO 


6.30.1.19 DDR ID2QOS RCFG9 


0x00000064 DDR 102005 RCFGO9 (0x00000000) DDR 102005 RCFG9 
0x00001064 DDR ID2QOS RCFG9 SET DDR 102005 RCFG9 SET 
0x00002064 DDR 102005 RCFG9 CLR DDR 102005 RCFG9 CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | смс двоо59 07 | омс ARQOS 906 | омс ARQOS 905 | DMC ARQOS 9 пра | 
Ld "а өс!) н | à nw | 5 5 mw | 


| Name |  owcnoos 9 оз | ОМС ARQOS 9!D2 | ОМС ARQOS 9 |D! | ОМС ARQOS 9100 | 
| Reset | o | o | o | о | o | o | o | о jo jo | о | о | о | о jojo, 


DDR ID2QOS RCFG9 
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Field Name Type Set/ Reset Description 
Clear Value 


DMC ARQOS 9 | [31-28] | RW S/C 
ОМС ARGOS D [27:24] | RW SIC 
DMC ARGOS 5 [23:20] | RW SIC 
DUC AROOS 3- [19:16] | RW SIC 


ID3 


DMC_ARQOS_9_| [11:8] | RW SIC 
ID2 
ОМС АВОО5 9 |174] | RW SIC 


0x0 
0x0 
0x0 
0x0 
0x0 
0x0 
0x0 


DMC ARQOS 9 107 
DMC ARQOS 9 ID6 
DMC ARQOS 9 ID5 
DMC ARQOS 9 104 
DMC ARQOS 9 ID3 
DMC ARQOS 9 ID2 
DMC ARQOS 9 ID1 


D: М | 
ОМС ARQOS 9 | [3:0] DMC ARQOS 9 IDO 
IDO 


6.30.1.20 DDR ID2QOS WCFGO 


| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | омслмаов007 | гпмслмоов06 |  DMCAWQOSO!D5 | рис АМОО5 0/4 | 
ом ә |Д м4) м | 


| Мате | омс дмооз5 0 рз ОМС AWQOS 0 102 ОМС AWQOS 0 101 ОМС AWQOS 0 100 


RW RW 
S/C 


RW RW 


DDR ID2QOS WCFGO0 


Field Name Type Set/ Reset Description 
Clear Value 


_106 
_105 


104 


DMC AWQOS 0 [[1532] | RW S/C 
ID3 


ОМС AWQOS 0 |[11:8] | RW S/C 
_102 
ОМС AWQOS 0 [[7:4] | RW S/C 
_101 


ОМС_АМ/ОО$_0 | [31:28] 
107 


0х0 
0х0 
0х0 
0х0 
0х0 
0х0 
0х0 


DMC AWQOS 0 107 
DMC AWQOS 0 ID6 
DMC AWQOS 0 ID5 
DMC AWQOS 0 104 
DMC AWQOS 0 ID3 
DMC AWQOS 0 ID2 
DMC AWQOS 0 ID1 


DMC AWQOS 0 |[3:0] DMC AWQOS 0 IDO 
_100 
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6.30.1.21 DDR_ID2QOS_WCFG1 


| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 15 
| Name | омслмаоов107 |  DMCAWOOS 1106 |  DMC AWQOS 1105 | МС диоо51 ра | 
pw 


| Name | омслмаов103 | Dmc AWOGOS 1102 |  DMC AWQOS : D! | DMC AWOOS (DO | 
| Reset [| o | o | o | о | o | o | o | о | ој о o | о | о | о | с | o| 


DDR_ID2QOS_WCFG1 


Field Name Type Set/ Reset Description 
Clear Value 

DMC AWQOS 1 |[31:28] | RW S/C 0x0 DMC  AWQOS 1 ID7 

ID7 


DMC AWQOS 1 | [27:24] | RW S/C 0x0 DMC AWQOS 1 ID6 
ID6 


| С 


DNC  АМОО5 1 | [7:4] RW S/C 0x0 DMC AWQOS 1 ID1 


imi UN ee Щй [ERE ACCS 
100 


6.30.1.22 DDR_ID2QOS_WCFG2 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 ај 17 | 16. 
| Name | омслмаов207 | рис AWQOS?2 ро |  DMCAWQOS?!D5 |  DMCAWQOS21D4 | 
el mw. el c——W | w == 1 


Set/Cir 
| Reset | o | 


| Name | Dmc лмсоѕ 203 |  DMC AWQOS2 ра |  DMCAWQOS?|D! |  DMCAWOOS21D0 | 
| Reset | o | o | o | о | o | o | o | о | о | о | о | о | о | о | с | о 
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DDR ID2QOS WCFG2 


Field Name Type Set/ Reset Description 
Clear Value 
DMC AWQOS 2 | [81:28] DMC AWQOS 2 ID7 
107 


ОМС AWQOS 2 | [27:24] | RW S/C 0x0 DMC AWQOS 2 ID6 
_ID6 
DMC_AWQOS_2 | [23:20] | RW S/C 0x0 DMC AWQOS 2 ID5 


ID5 


DMC AWQOS 2 | [19:16] DMC AWQOS 2 104 
104 
DMC AWQOS 2 | [15:12] DMC AWQOS 2 ID3 
_103 
DMC_AWQOS_2 | [11:8] DMC AWQOS 2 ID2 
ID2 


DMC AWQOS2 |[74] | RW 0x0 ОМС AWQOS 2 101 
D1 


21 
P PWOSE [3:0] DMC AWQOS 2 IDO 


6.30.1.23 ООВ Ір2005 МСЕОЗ 


| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 15 

| Name | ~ омс диоо53 07 | омо awaos з 06 |  DMCAWQOS3!D5 | МС АМОО5 3 ра | 
Туре RW 

| Reset | o [o | о ј о | ој ој ој ој ој ој ојосојосојсјсјо / 

| Bit [15] 14 | з [12 [м | ој 9/|8|7|6|5|4|3 | 2ј| т јо 

| Мате | Dmc awaos 3 03 | рмс AWGOS 302 |  DMCAWQOS3!D! |  DMCAWQOS 3 ро | 

| Reset | o | o | o | о | o | o | oj о | ој ој ој о |o | о | с | o 


DDR ID2QOS WCFG3 


Field Name Type Set/ Reset Description 
Clear Value 

DMC AWQOS 3 |[31:28] | RW S/C 0х0 DMC AWQOS 3 ID7 

ID7 


ОМС AWQOS 3 | 27:24] | RW SIC 0х0 DMC AWQOS 3 ID6 


DMC AWQOS 3 | [23:20] DMC AWQOS 3 ID5 
ID5 


DMC AWQOS 3 | [15:12] DMC AWQOS 3 ID3 
_103 


106 
DMC AWQOS 3 |[19:16] DMC AWQOS 3 104 
_104 

DMC_AWQOS_3 | [11:8] DMC AWQOS 3 ID2 

ID2 

Di. 


DMC AWQOS 3 |17:41 | RW SIC 0x0 ОМС AWQOS 3 101 


DMC AWQOS 3 DMC AWQOS 3 IDO 
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6.30.1.24  DDR_ID2QOS_WCFG4 


| вк | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | омслмаоов407 | Dmc awaos 4 6 | DMC AWQOS 4105 | DMC AWQOS 4 ра | 
| RW | 


Type RW 
| Rest | o | o | o | o | o | о | о | ој ој ој ој ој ој ој сј оо 
| Bit | 15 14 [13 [12 [м 10,9/|8,;7|6|5|4|3 | 2ј т јо 
| Name | омслмаов408 |  DMCAWQOS 4102 |  DMC AWQOS4/D! | рис АМОО5 41DO | 
| Reset | o | o | o | о | о | o | o | о | о | о | о | о | о | о | с | o| 


DDR_ID2QOS_WCFG4 


Clear Value 
DMC_AWQOS 4. | [31:28] DMC_AWQOS 4 ID7 
_107 
DMC AWQOS 4 | [27:24] DMC AWQOS 4 ID6 
_106 
DMC_AWQOS 4 | [23:20] ОМС AWQOS 4 105 
105 


РМС AWQOS 4 | [19:16] | RW SiC 0х0 РМС AWQOS 4 104 
104 


DMC AWQOS 4 | [15:12] | RW S/C 0x0 DMC AWQOS 4 ID3 
_ID3 
ОМС AWQOS 4 | [11:8] RW S/C 0x0 DMC AWQOS 4 ID2 
_ID2 
ОМС AWQOS 4 | [7: 4] RW 0x0 DMC AWQOS 4 ID1 
ID1 


PM UANQOS S [ 3: 0] DMC AWQOS 4 IDO 


6.30.1.25 ООВ ID2QOS WCFG5 


0x00000094 DDR 102005 WCFG5 (0x00000000) DDR 102005 WCFG5 

0x00001094 DDR 102005 WCFGS5 SET DDR 102005 WCFG5 SET 

0x00002094 DDR 102005 У/СҒО5 CLR DDR 102005 У/СҒО5 CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | рмс дмаоѕ 5 07 | омс AWQOS 5.06 | DMC AWQOS 5105 | омс AWQOS 5 ра | 


| Name | омс лмсоѕ 503 | ОМО awaos 502 | ОМС AWQOS 5 |D! | МС АМОО5 5 ро | 
| Reset [| o | o | o | o | o | o | o | о | ој о | о | о | о | о | ос | | 
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DDR ID2QOS WCFG5 


Field Name Type Set/ Reset Description 
Clear Value 
DMC AWQOS 5 | [31:28] ОМС AWQOS 5 107 
107 


DMC AWQOS 5 [27:24] | RW SIC 0х0 ОМС AWQOS 5 106 


ОМС AWQOS 5 |[23:20] | RW S/C 0х0 ОМС АМОО5 5 105 

105 

DMC_AWQOS 5 [19:16] | RW SIC 0х0 СМС AWQOS 5 104 

DMC_AWQOS_5 | [15:12] | RW S/C 0х0 DMC_AWQOS_5_ID3 
ID3 


Мо GOs S [11: 8] DMC AWQOS 5 ID2 


DMC AWQOS 5 |17:41 | RW 0x0 DMC AWQOS 5 101 
ID1 


ГМС AWQOS 5 [3:0] DMC AWQOS 5 IDO 


6.30.1.26 DDR ID2QOS WCFG6 


| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | омс лмаоов607 |  DMCAWGOS6 06 |  DMC_AwQOS-6 D5 |  DMCAWOQOS 6 ра | 
| Reset | o [o | ој о | ој ое [о [о [о [о [о [о [о [о [оо 
| Bit | 15 | 14 | i3 2јтј ој eat вј 7| 6 |5 [4 |312 [то 
| Name | омслмаов6 0з | ОМС awaos 602 | омс дмаоѕ 6 iD! | DMC AWOOS 6 IDO | 

Type 
| Reset | o | o | o | o | o | o | о | о joo jo so [о |o | со | с | o| 


DDR_ID2QOS_WCFG6 


Field Name Type Set/ Reset Description 
Clear Value 


ОМС. AWQOS 6 | [31:28] | ВМ S/C 0x0 DMC AWQOS 6 ID7 
ID7 


ОМС AWQOS 6 | [27:24] | RW SiC 0х0 DMC AWQOS 6 106 
106 
РМС AWQOS 6 | [23:20] | RW S/C 0х0 ОМС AWQOS 6 105 
105 
РМС AWQOS 6 | [19:16] | RW S/C 0х0 DMC AWQOS 6 ID4 
104 


DMC AWQOS 6 | [15:12] DMC AWQOS 6 ID3 
103 
DMC AWQOS 6 | [11: 8] DMC AWQOS 6 ID2 
102 
101 
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Digs _AWQOS_6 [ 3:0] DMC AWQOS 6 IDO 


6.30.1.27 DDR ID2QOS WCFG7 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 

| Name | омслмаов707 |  DMCAWQOS; 06 |  DMC_AWQOS 7 D5 |  DMCAWQOS 7 ра | 
Type RW 

| Reset | o [o fo fo fo fo Toto fo fo fo fo fo fo foto 

| Bit | 15 | 14 | 13 [12 | 1 | ој ој вј 7 Pe TT aT з | 2ј| тј о 

| Name | омслмаов70%3 | пмслмоов7п2 | ОМС AWQOS7 iD! | рмо AWQOS 7 ро | 

| Reset [| o | o | o | o | о | o | oj о | о | ој о | о | о | о | с | с 


DDR ID2QOS WCFG7 


Field Name Type Set Reset Description 
Clear Value 
DMC AWQOS 7 | [31:28] | RW S/C 0х0 ОМС AWQOS 7 107 
107 


DMC AWQOS 7 | [27:24] | RW S/C 0x0 DMC AWQOS 7 ID6 
ID6 


i ми 


DNC _AWQ0S_7 | [7:4] RW S/C 0x0 DMC AWQOS 7 ID1 


iege hys [So [ия 
- |DO 


6.30.1.28 ООВ ID2QOS WCFG8 


0x000000A0 DDR_ID2QOS_WCFG8 (0x00000000) DDR 102005 WCFG8 
0x000010A0 DDR 102005 WCFG8 SET DDR 102005 WCFGS8 SET 
0x000020A0 DDR 102005 WCFG8 CLR DDR 102005 WCFG8 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | омслмаовв07 |  DMCAWOOS в 06 |  DMC_AWQOS 805 | рис AWQOS 8 ра | 
EE NACE 


Type RW 


| SevClr | | — sc |) sc |2 5  — 

| Rest | o | o | o | o | o | о | ој ој ој ој ој ој ој ој сјо 
| Bit |15| 14 [13 12) $1 ој 9|8]7|6|5|4|3 2ј т јо 
| Name | омслмаовв 03 | Dmc awaos 802 | омс AWQOS 8 |D! | МС AWQOS 8 ро | 
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| Reset | o | o | o | o j| o f o Jj o j o j o [| o |o |o jo jo jojo. 


DDR ID2QOS WCFG8 


Clear Value 
DMC AWQOS 8 |[31:28] | RW S/C 0x0 DMC AWQOS 8 ID7 
ID7 


DMC AWQOS 8 | [27:24] DMC AWQOS 8 ID6 
_106 
DMC AWQOS 8 | [23:20] DMC AWQOS 8 ID5 
_105 


DMC_AWQOS_8 | [19:16] DMC AWQOS 8 104 
_104 
DMC AWQOS 8 | [15:12] DMC AWQOS 8 ID3 
ID3 


ОМС AWQOS 8 (11:87 | RW S/C 0х0 ОМС AWQOS 8 ID2 
ID2 


DMC AWQOS 8 |[74] | RW SIC 0x0 ОМС AWQOS 8 101 
101 


DMC AWQOS 8 | [3:0] DMC AWQOS 8 IDO 
_100 


6.30.1.29 DDR Ір2005 WCFG9 


DDR 102005 WCFG9 (0x00000000 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | омслмаоов907 | ОМС длоо59ре |  DMC_AWQOS_9_ID5 |  DMCAWQOS 91!D4 | 

=~," ЗЕН | >w | w | 


| Мате | мо awaos 9 08 | пмслмоов9 02 | _DMC_AWQOs.9.1D1___|__DMC_AWQOS_91D0__| 
| Reset | o | o | o | o | o | o | o | o o o o so | о | o | с | o 


DDR ID2QOS WCFGS9 


Clear Value 
DMC AWQOS 9 | [31:28] DMC AWQOS 9 ID7 
_107 
DMC_AWQOS 9 | [27:24] ОМС AWQOS 9 106 
_106 
DMC AWQOS 9 | [23:20] ОМС AWQOS 9 105 
105 


ОМС AWQOS 9 | [19:16] DMC AWQOS 9 104 
104 
DMC AWQOS 9 | [15:12] DMC AWQOS 9 ID3 
_103 
DMC AWQOS 9 | [11: 8] DMC AWQOS 9 ID2 
_102 
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Иззати SC9820A Device Specification 
Бо ЕИ ee oc 


SRE ARE re er Јас ы и ы ы 
- |DO 


6.30.1.30 ОЕ! TIMEOUT CFG 


0x00000100 DFI_TIMEOUT_CFG (0x00000000) DFI_TIMEOUT_CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type | wm ]— |) ] | B | | — .— — — — | 
| Reset | o | o | ој о | ој о | ој ој ој ој ојојсјесјсјо 
| Bit | 15 [14 | 13 12 | 1 | ој 9181716 [5 [4 |331 2ј т јо 
| Мате f гитмолтявныо | гитмолоя | ОРТМЕОШТЕК | 
| Reset | 


(ој o [o jo [o jojo jo jojo ЕС ЕСЕ оо ЕСЕН ЕСЕН 


DFI_TIMEOUT_CFG 


Value 


| reserved [[931:16] | ы | RO oo — | Reserved 2) 


DFI ORTMEGUTT- Т | [15: 8] 0x0 нии 
HRESHOLD 


ТА | TIMEOUT_C | [ 7: 4] 0x0 DFI_TIMEOUT_CLR 


DFLTIMESUT-E [ 3: 0] DFI TIMEOUT EN 
N 


6.30.1.31 ОЕ! TIMEOUT STATUS 


0x00000104 БЕГ TIMEOUT STATUS (0x00000000) БЕГ TIMEOUT STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 
Type - J |] 
[Ree | o [о | о | о | о | о | о | о | ој ој ој ој ооо [о 


DFI_TIMEOUT_STATUS 


Value 


|reserved | a | [31:4] | RO |0x0 [| Reserved |) 


DFI HE TMEDUT-S- S pure DFI -DEISTIMEGUT-STRTUS — — — ——] STATUS 
TATUS 
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6.30.1.32 ОЕ! TIMEOUT EN CNT 


0x00000108 БЕГ TIMEOUT EN CNT (0x00000000 БЕГ TIMEOUT EN СМТ 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


воа во 
[o | o | o |o |o [о [|o [о [о | ој o |o |o |o [|o | | 
| Bit |15| 14 | 13 | 12 | $1 10] 9 | 81716 [5 [4 [3312110 
| Name | DFI TIMEOUT ENI CNT |  ——  DFLTIMOUTENOCNT | 
| Reset | 


DFI_TIMEOUT_EN_CNT 


er eS 
Value 
Ree eer ule TN 
N3 CNT 
жуам қам | 
М2 СМТ 
ме 00 ааа | 
М1 СМТ 
Мете EO 2 — 
М0 СМТ 


6.30.1.33 . ОЕ! TIMEOUT VALID СМТ 


0х0000010С DFI_TIMEOUT_VALID_CNT (0x00000000 DFI_TIMEOUT_VALID_CNT 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | — DFLTIMEOUT_VALIDS_CNT | ОА ТМЕОШТ VALID ОМТ 
О А eee ee 


| Name | оғтмолуымот |) — ОАТМЕОЛ VALIDO CNT | 
| А a Ә20 Лр: аслЕЕЕЛИОЕНБИЕЕЕ| 
| Reset | o | o | o | o | o | o | о | о | ој ој ој ој ос | со | сј o 


DFI_TIMEOUT_VALID_CNT 


Em eee 
Value 

ЕНЕ A И НИ оо оо И 

ALID3 CNT 


ен E 
ALID2_ CNT 
Fh A nili iL ро 
ALID1_CNT 
КО: С alll БЫ di 
ALIDO_CNT 
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6.30.1.34 ОР! BW СТВІ. 


| — 0x00000110 | | DFI BW CTRL (0x00000000 | БЕ ВМ CTRL | 


[ Bit [3i [зо [29 [28 | 27 | 26 [ 25 | 24 | 23 | 22 | 21 | 20 [ 19 |18 [ 17 [ 16 | 


DFI 
DFI BW INT ТНА reserved | 


js 
reserved DFIBW_TH reserved 
RySEL 
FI 


DFI BW CTRL 


Value 
DFI BW INT TH | [81:24] @celine, plz give your comment here 
R 


23:17] | RO. |Ox0  |Reserved 
DFI BW INT EN @celine, plz give your comment here 
15:10] | RO |00 X Reserved 


| Reserved ИТ тт 
DFI BW THR S | ү | @celine, plz give your comment here 
EL 


reserved [[7:] |RO |00 | Reserved 
DFI BW EN [0]  јНМ  јох | @celine, plz give your comment here 


6.30.1.35 DFI BW. STS 


0x00000114 БЕГ BW STS (0x00000000 БЕГ BW STS 
[ Bit |31 | 30 | 29 [28 | 27 | 26 [25 | 24 [ 23 [22 [21 | 20 [ 19 [ 18 | 17 [ 16 | 


БЕ! BW. TH 
В SEL. NE 
Ww 
| Type | ro | 


DFI BW STS 


Value 


ОБЕ BW THR S | [31:30] 0x0 @celine, plz give your comment here 
EL NEW 


БЕ! BW [29:0] | RO [0x0 | @celine, plz give your comment here 
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6.30.1.36 DFI_BW_THRO 


0x00000118 DFI BW THRO (0x00000000 БЕГ BW THRO 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Матеј өте | 


DFI BW. THRO 


DFI.BW THRO 


| Reset | o | o | o | o | o | o | о | o | о | оЈ о [о | о | о | с | o| 


DFI BW THRO 


Value 


DFI BW THRO @celine, plz give your comment here 


6.30.1.37 БЕ BW THR1 


0x0000011C БЕГ BW THR1 (0x00000000 БЕГ BW THR1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


БЕ! BW. THR1 


| Name пгпмте S 
| Reset | o | o | o | o | o | о | о Јо | о | o | о | ој ој ој o | o | 


DFI BW THR1 


Value 


DFI BW THH1 @celine, plz give your comment here 


6.30.1.38 DFI. BW. THR2 


0x00000120 БЕГ BW THR2 (0x00000000 БЕГ BW THR2 
| Bit | зт | зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | 1 (à à 1 —  w  0ODHEBWTHRO | 


DFI BW. THR2 


БЕ! BW. THR2 


| Name | 
| Reset | o | o | o | o | o | o | o | o | o | o | ој о | o [ото [о | 
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DFI BW THR2 


Value 


DFI BW THR2 @celine, plz give your comment here 


6.30.1.39 DFI BW THR3 


0x00000124 БЕГ BW ТНАЗ (0x00000000) БЕГ BW THR3 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DFI BW THR3 


| Name | DFI_BW_THR3 
| Reset | o | o | o | o | о | o | o | o | o | o j o J| o jo j o j| ој o | 


БЕ! BW THR3 


Value 


DFI BW THR3 @celine, plz give your comment here 


6.30.1.40 DFI BW TWIN 


0x00000128 БЕГ BW TWIN (0x00000000) БЕГ BW TWIN 
| Bit | 31 | зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name |ва 


DFI BW. TWIN 


| Name | ОЕ! BW. TWIN 
| Reset | o | o | o | o | o | o | о | o Jj o | o j ој o | ој o j| o jJ o | 


DFI BW TWIN 


Value 


DFI BW TWIN @celine, plz give your comment here 


6.30.1.41 ОМС PORT REMAP ЕМ 


0x00003000 DMC PORT REMAP EN (0x00000000) DMC PORT REMAP EN 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 15 
reserved 


2 S '" .:| 
Lo | о | о | о | о | о | о | ој о | о | о | с | сј сј сј o 
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| Bi 15 | 14 | 13 [12 | 1 | ој eat в| п7ј 6 | 5| 4| з | 2ј| тј о 


DMC PORTS ВЕМАР EN 


| Reset | o | o | o | o | o | o | o | о | о | о | о | о | о | о | с | o 


DMC PORT REMAP EN 


Value 


3120] [RO |00 [|Reseved 7 1 1 0 1| 


ОМС PORTS А | [19: 0] MELLE -DMCCFORTS-FREMAP-EN — — — ——] PORTS REMAP EN 
EMAP EN 


6.30.1.42 ПМС PORTS MPU ЕМ 


0x00003004 DMC PORTS MPU EN (0x00000000) DMC PORTS MPU EN 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| „ли | 


DMC_PORTS_MPU_EN 


| Reset | o | o | o | o | o | o | o | o | ој о Ј о | о | о | о jojo, 


DMC PORTS МРЏ ЕМ 


Value 


3120] |RO |00 | Reserved 7 | 


DMC_PORTS_M | [19: 0] А ИС POTS MPU-EN — — — —] PORTS MPU EN 
PU EN 


6.30.1.43 ПМС PORTO ADDR REMAP 


0x00003008 DMC. PORTO АРОН REMAP (0x00000000) DMG PORTO АРОН НЕМА 


—B ВЕТ ВЕ Е ВЕ Е ВЕСИ Е ШЕИ ВЕР ЕСИ 1313 ]3 T3 [35] 


DMC_PORTO_ADDR_REMAP 


DMC PORTO. ADDR REMAP 


Value 


DMC PORTO AD ОМС PORTO ADDH. REMAP 
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6.30.1.44 ОМС PORT1 ADDR REMAP 


0x0000300C DMC_PORT1_ADDR_REMAP (0x00000000) UMO PORTI ADOR НЕМА 


Sa 


DMC. PORT1 ADDR REMAP 


| Name | — .— .— .— 3à—3à 9 DMCPORTLADDRREMPP | 
| Reset [о | o | o | o | o | o | о | о | ој о |o | о | о | о | с | со 


DMC_PORT1_ADDR_REMAP 


oe ee КА 
Value 
DR REMAP 


6.30.1.45 DMC_PORT2_ADDR_REMAP 


0x00003010 DMC_PORT2_ADDR_REMAP (0x00000000) рМЕСРОНТЕСАРӘНСНЕМА 


—m TT Е ВЕ ЕЕ [39 4 [8 [2 [3 | 9 [38 [38 [37 [38] 
| Матеј —— 1 1 1 à à DMG PORTZ ADDR REMAP | 
| Reset | 


po | o | o [ию МО OW o | ој Аро | ој ој ој гјојој 
| Bit | 15 [14 [13 | ај $1 | ој 9 | вј тј бј 5ј | з | 2ј т јо 
| Nam | 01 à à 3à à $DMCPORT2ADDRREMP | 
| Reset | 


RW 
Lo [о [dL е | с | „фо j| ој ГИ ЕСЕ ЕСЕ ЕСЕ ЕСЕН ЕСЕ ЕСЕ 


DMC_PORT2_ADDR_REMAP 


LOS NEN eae | 
Value 
DR REMAP 


6.30.1.46 ОМС PORT3 ADDR REMAP 


0x00003014 DMC_PORT3_ADDR_REMAP (0x00000000) РМС PORTI АРОН НЕМА 


СТ СИ С Е ВБ БЕН 


| Reset | o | o | o | o | o | o [ o | o | o | o | ој со | ој ос | ој о | 
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| вк 15 | 14 | 13 12|41 ој eat в| п7ј 6 | 5| 4| з | 2| тј о 


ЕСЕ ИЕГІН БЕТІН Ш-Н ЕГІН ЕС ЕСТІ БЕТІН ШЕ ЕНІБІСІН ЕСІН; Со НН ЕН ЕСЛЕ ЕСІН 


| Reset | 


ОМС PORTS ADDR REMAP 


БАН ЕИ СИ ПШ 
Value 
DR REMAP 


6.30.1.47 ОМС PORTA ADDR REMAP 


0x00003018 DMC_PORT4_ADDR_REMAP (0х00000000) БИ АРОН Арн НЕМА 


БЕГЕН ВЕТВИ ВЕ ВЕС И ВЕС Е ШЕИ ВЕР ВЕС Е ЕГИ В О Я 


DMC PORT4 ADDR REMAP 


| Name | — . &— &— A DMC PORTA ADDRREMPP |... 
| Reset [о | o | o | о | o | o | o | o joo o | о | о jo | о jojo, 


DMC PORT4 ADDR REMAP 


Bl NBN. овен НЕН 
Value 
DR REMAP 


6.30.1.48 ОМС PORT5 ADDR REMAP 


0x0000301C ОМС _РОВТ5 ADDR REMAP (0x00000000) BME FORTS АРОН НЕМА 


БЕСТЕН ВЕТ o Е ВЕ И ВЕ ВЕСИ Е ШЕИ ВЕР ЕИ Е БЕН [38 [37 [38 ] 
| Name [OC PORTS ADDR_REMAP | 
| Reset | 


Emo Ne | o | ovo | o | o | ој o | o j| o | o j| ој o [o [oj 
| Bit | 15 | 14 | i3 | ај $1 ој 9 | вј| тј бј 5ј | з | 2ј т јо 
| Nam | — .— &— à à 1  —  $DMCPORTSADDRREMPP | 
| Reset | 


RW 
(ој o | о jo [o jo јо o jo | ој ој сј| с| ој гсј о | 


DMC PORT5 ADDR REMAP 


Value 


DMC РОВТ5 AD | [31: 0] 0x0 DMC_PORT5_ADDR_REMAP 
DR_REMAP 
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(СЗ SPREADTRUM SC9820A Device Specification 


6.30.1.49 DMC_PORT6_ADDR_REMAP 


0x00003020 DMC_PORT6_ADDR_REMAP (0x00000000) ЭМЕ eile АВОН НЕМА 


ШЕТИН ЕСННСИЊА БЕН 


ОМС PORT6 АББОВ REMAP 


| Name | à à à $DMCPORT&ADDRREMAP | 
| Reset [| o | o | o | o | о | o | o | о | о o | о | о | о | о | о | o| 


DMC_PORT6_ADDR_REMAP 


eT р „ее 
Value 
DR REMAP 


6.30.1.50 DMC_PORT7_ADDR_REMAP 


0x00003024 DMC_PORT7_ADDR_REMAP (0x00000000) ONSE PORT АРОН НЕМА 


БЕСТЕН ЕІШЕСЕН-ЕЕСЕНІДЕСЕЕ-ЕЕІНЕСЕЕГЕЕІНЕСЕБІНЕГЕШІЛЕГЕ 


DMC_PORT7_ADDR_REMAP 


| Name ме ADDR REMAP | 
| Reset | o | o fo | o | o | o | о joo | о | о | о | ој ос | ој с | о | 


DMC_PORT7_ADDR_REMAP 


| „јет | EOF We | ei 
Value 
DR REMAP 


6.30.1.51 DMC PORT8 ADDR REMAP 
0x00003028 DMC, PORT8 ADDR REMAP (0x00000000) 


ТИ HE HE.NE.HE HEINE E EEA 
| Name | ОМС PORT8 ADDR REMAP 
| Reset | 


[o | o | ој ојојејојогојојојсјсјојсјој ој 
| Bit [15] 14 | i3 [12 м [10 [9181716 [5 [4 |312 |140 
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(СЗ SPREADTRUM SC9820A Device Specification 


| Name |  гусырявлмағмы | 
| Reset [| o | o | o | o | o | o | o | о | ој о | о | о | о | о | с | о 


DMC_PORT8_ADDR_REMAP 


Value 


DMC_PORT8_AD | [31: 0] RW 0x0 DMC_PORT8_ADDR_REMAP 
DR REMAP 


6.30.1.52 ПМС PORT9 ADDR REMAP 


0x0000302C ОМС PORT9 ADDR REMAP (0x00000000) DNE РАДА РОН НЕМА 


ИШТИН ВЕТ Е Е ВЕС Е ВЕСИ Е ЕО ВЕР ВЕСИ Е ВБ В r 


DMC. PORT9 ADDR REMAP 


| Name | — . &—  —  0DMCPORTSADDRREMAP | 
| Reset | o | o | o | o | o | o | о | о | о | о | о | о | о | ој o | о | 


DMC PORT9. ADDR REMAP 


ee | ое | 
Value 
DR REMAP 


6.30.1.53 DMC_PORTO_MPU_RANGE 


0x00003030 DMC PORTO MPU RANGE (0x00000000) DMC PORTO MPU RANGE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORTO MPU RANGE 


DMC PORTO MPU RANGE 


Value 


ОМС PORTO M | [31: 0] RW 0x0 DMC PORTO MPU RANGE 
PU RANGE 
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(СЗ SPREADTRUM SC9820A Device Specification 


6.30.1.54 DMC_PORT1_MPU_RANGE 


0x00003034 DMC_PORT1_MPU_RANGE (0x00000000 DMC_PORT1_MPU_RANGE 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


[o | o | o |o |o |o [|o |o |o | Ф ооо [о [о [о | 
| Bit |15| 14 | 13 [12 | t1 | ој 9) 8) 7)|6|5|4|3З3|2)1)0. 
| Nam | — . .— à— 9 DMCPORTLMPURANGE | 
| Reset | 


RW 
ЕСЕ ЕСЕ ЕСЕ ЕСЕ ЕСЕ ЕСЕН ЕСЕ [в уо [е о [оо [о | | о [о | 


DMC_PORT1_MPU_RANGE 


| теме oo poe ue | ND 
Value 
PU RANGE 


6.30.1.55 ПМС PORT2 MPU RANGE 


0x00003038 DMC PORT2 MPU RANGE (0x00000000) DMC PORT2 MPU RANGE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Nam | — .— &— L3 à— Gà à à  DMCPORIZMPURANGE |... 


DMC. PORT2 MPU RANGE 


| Reset | o | o | o | о | o | o | o | o jo o | о [о |o | ос jojo, 


DMC PORT2 MPU RANGE 


| ат о NO М _ ъ=" 
Value 
PU RANGE 


6.30.1.56 ЮМС PORT3 MPU RANGE 


0x0000303C DMC PORT3 MPU RANGE (0x00000000) DMC PORT3 MPU RANGE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT3 MPU RANGE 


| Name |  — ODMCPORISMPURANGE | 
| Reset | o | o | o | о | o | о | о | о | о | о | о | о | о | о | с | со 


DMC PORT3 MPU RANGE 
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Value 


DMC РОВТЗ M | [31: 0] RW 0x0 DMC_PORT3_MPU_RANGE 
PU_RANGE 


6.30.1.57 ПМС РОНТ4 MPU RANGE 


0x00003040 DMC_PORT4_MPU_RANGE (0x00000000) DMC_PORT4_MPU_RANGE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT4 MPU RANGE 


ОМС PORT4 MPU RANGE 


MF ОИ ВД ССИ РЕ, ЧЫ е _ 
Value 
PU RANGE 


6.30.1.58 ПМС PORT5 MPU RANGE 


0x00003044 ОМС PORTS MPU RANGE (0x00000000 ОМС РОВТ5 MPU RANGE 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Nam | — 1 à 30  —  Á— DMO PORTS MPURANGE | 


| Name | — .— . &Á— à à DMCPORTSMPURANGE | 
| Reset [| o | o | o | o | o | о | o | о | ој ој ој со jo | о | с | o 


DMC_PORT5_MPU_RANGE 


Value 


ОМС PORT5 M | [31:0] RW 0x0 DMC_PORT5_MPU_RANGE 
PU_RANGE 


6.30.1.59 DMC_PORT6_MPU_RANGE 


0x00003048 DMC PORT6 MPU RANGE (0х00000000) DMC PORT6 MPU RANGE 
| Bit |31 | 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | Т DMCPORTG MPURANGE 444.) 
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GP SPREADTRUM SC9820A Device Specification 


| Name [MC PORTE MPU ВА 
| Reset [о | o | o | o | o | o | o | о | о | о Јо | о | о | о | с | o| 


DMC_PORT6_MPU_RANGE 


BM је Јове vena ge сем а 
Value 
PU_RANGE 


6.30.1.60 DMC_PORT7_MPU_RANGE 


0x00003050 DMC PORT7 MPU RANGE (0x00000000 DMC PORT7 MPU RANGE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT7 MPU RANGE 


| Nam |  DMCPORTZ MPU RANGE (| 
| Reset | o | o | o | o | o | o | o [o | o | о | о | о | ој ој o | o | 


ОМС PORT7 MPU RANGE 


| теме т AN NS д ер ||| 
Value 
PU RANGE 


6.30.1.61 ПМС PORT8 MPU RANGE 


0x00003054 ОМС PORT8 MPU RANGE (0x00000000) ОМС PORT8 MPU RANGE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC PORT8 MPU RANGE 


ОМС РОВТ8 MPU RANGE 


Value 


ОМС РОВТ8 M | [31: 0] RW 0x0 DMC_PORT8_MPU_RANGE 
PU_RANGE 
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6.30.1.62 DMC_PORT9_MPU_RANGE 


0x00003058 DMC_PORT9_MPU_RANGE (0x00000000 DMC_PORT9_MPU_RANGE 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT9 MPU RANGE 


| Reset [о | o | o | o | o | о | о | о | о | о Ј о | о | о | о | с | o 


DMC_PORT9_MPU_RANGE 


Value 
DMC PORT9 M [31: 0] RW 0x0 DMC PORT9 MPU RANGE 
PU RANGE 


6.30.1.63 ОМС PORTO DUMP ADDR 


0x0000305C DMC PORTO DUMP ADDR (0x00000000) DMC PORTO DUMP ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC. PORTO. DUMP. ADDR 


DMC PORTO DUMP ADDR 


Bald REL 
Value 
MP. ADDR 


6.30.1.64 ПМС PORT1 DUMP ADDR 


0x00003060 ОМС PORTi DUMP ADDR (0x00000000) ОМС PORTi DUMP ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT1 DUMP ADDR 


ОМС PORT1 DUMP ADDR 


| Name | 
| Reset | o | o | o | о | o | o | o | о | о jo | о | о | о | о | ос | о 
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КЕЗ SPREADTRUM SC9820A Device Specification 


DMC_PORT1_DUMP_ADDR 


Value 


DMC_PORT1_DU | [31: 0] DMC PORT1. DUMP ADDR 
MP ADDR 


6.30.1.65 DMC PORT2 DUMP ADDR 


0x00003064 DMC PORT2 DUMP ADDR (0x00000000) DMC PORT2 DUMP ADDR 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Nam | à à à à0$0DMCPORT2DUMPADDR | 


ОМС PORT2 DUMP ADDR 


| Reset [о | o | o | о | o | o | о | о | о | о | о | о | о | о | с | с 


DMC_PORT2_DUMP_ADDR 


| ај Е (0 ЛЕНИ 
Value 
MP_ADDR 


6.30.1.66 DMC_PORT3_DUMP_ADDR 


0x00003068 DMC_PORT3_DUMP_ADDR (0x00000000 DMC PORT3 DUMP ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT3 DUMP ADDR 


| Name | — .— .—  осыязомлаж —— 
| Reset | o | o | o | о | o | o | o | о | ој о | о | о |o | о jojo, 


DMC_PORT3_DUMP_ADDR 


Value 


ОМС PORTS DU. | [31: 0] RW 0x0 DMC_PORT3_DUMP_ADDR 
MP_ADDR 


6.30.1.67 DMC_PORT4_DUMP_ADDR 


0x0000306C DMC_PORT4 DUMP_ADDR (0x00000000) ОМС PORT4 DUMP ADDR 
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| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


ОМС PORT4 DUMP ADDR 


| Nam |  осрыномамнм — ) o 
| Reset | o | o | o | о | o | o | o | о | о | о | о | о | о | о | с | o 


DMC_PORT4_DUMP_ADDR 


зе ым е)! ы __ ОХ | 
Value 
MP_ADDR 


6.30.1.68 DMC_PORT5_DUMP_ADDR 


0x00003070 DMC_PORT5_DUMP_ADDR (0x00000000) DMC РОНТ5 DUMP ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Nam |  омсынязомамж | 


| Nam | DMG PORTS DUMP ADDR | 
| Reset | o | o | o | o | o | o | о | о | ој ој ој со | о | о | с | o 


DMC_PORT5_DUMP_ADDR 


ee a Ee 
Value 
MP_ADDR 


6.30.1.69 DMC_PORT6_DUMP_ADDR 


0x00003074 DMC_PORT6_DUMP_ADDR (0x00000000) DMC PORT6 DUMP ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | от | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT6 DUMP. ADDR 


RW 
|с [9 [6:19 3.9 -[ s БЕСІН ШКС ЕГЕН ЕСІН ШЕГІН НЕСІ Ш-Н КЖ ШЕЛІ 


DMC_PORT6_DUMP_ADDR 


Value 
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DMG_PORT6_DU | [31: 0] RW 0x0 DMC_PORT6_DUMP_ADDR 
MP_ADDR 


6.30.1.70 DMC_PORT7_DUMP_ADDR 


0x00003078 DMC PORT7 DUMP ADDR (0x00000000 DMC PORT7 DUMP ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT7. DUMP ADDR 


| Name | ОМС. PORT7 DUMP. ADDR 
| Reset | o | o | o | о | о | о | о | о | о | о | о | о | с jo jo | о | 


DMC PORT7 DUMP ADDR 


тта Г Се [EL oe 
Value 

oe 

MP_ADDR 


6.30.1.71 DMC_PORT8_DUMP_ADDR 


0x0000307C ОМС PORT8 DUMP ADDR (0x00000000) DMC PORT8 DUMP ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT8 DUMP ADDR 


ОМС PORT8 DUMP. ADDR 


|a ЧМ | PO we | 0 че | 
Value 
MP ADDR 


6.30.1.72 ЮМС PORT9 DUMP ADDR 


0x00003080 DMC PORT9 DUMP ADDR (0x00000000 DMC PORT9 DUMP ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ОМС PORT9 DUMP. ADDR 


ОМС PORT9 DUMP. ADDR 
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КЕЗ SPREADTRUM SC9820A Device Specification 


| Reset [о | o | o | o | o | o | o | o | о | о | о | о | о | о | с | со | 


DMC_PORT9_DUMP_ADDR 


Value 


DMC_PORT9_DU | [31: 0] RW 0x0 DMC_PORT9_DUMP_ADDR 
MP_ADDR 


6.31 PMU Control Register 


Base Addr Range Addr Map Description 
0x402B_0000 ~ 0x402B_FFFF PMU (64КВ) 


онла” Name ТТИ 
[omo јект | | 
Га ео смт торсан | | 
oo |ғоса сосет | | 
[nma Jeca cocan | | 
[omo — |ғоса оса” — | | 
[mmo — еее | | 
Го” јет | | 
w0 јето | | 
ою “роса сзсвзт | | 
ба КОАО соя | | 
[om — јават | | 
[nmm јавен | | 
omme |ewwrocrasr | | 
[nic вом то ceon | | 
[oe [eeror с” | CS 
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ою ooon [ | 
[oma —— ео сро | | 
ғо cro armo o craca | —— — 
то cro anmo 1 creser | 
CA | — — — — —  — - 
Ро сенбе crase | 
остона craca |S 
ғо cro esmo crase | 
Po cro esmo севан [угу 
оставио | 
тосто ази озан | 
[mcm ТО ОЗТ әз KANO” 
осто ован N9 оз 
ғо cro ceva ocagT | — . —— — — — 
ғо cro ceva осон | —— — — — — — — — 
Росо о eraser ОИ 
[Po cro ceva cann | — — — — — — —- 
ғо ои ow croset | 
Po crr cas craon ООО 
Po crei crase | — 
Po cm ЗЕЕ | — — — — — —- 
БОТЫ СОХО 
тоспо ООО 
[Po crr ceva crase | _ 
ғо crr еленот | O — — — —— 
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0x1058 PD_CP1_COMWRAP_CFG 
0x2058 PD_CP1_COMWRAP_CFG 


[ро Pue svs сот | 
[Po Pue svs craon ООО 
е маке РОВ саз | 
Газ wakeue Pon craon | = 0 oo 
матете |702. 
титан | уу У 
reur мАТОМТЕТ | Т 
ТСО ООО 
тот 
Pu war enion ООО 
Pu матов 
Pu wam eneen | 
Е | — — —— 
клоны cda | — — — — — — — 
ана 7 | ——— —  — — — 
тв сова” | 
таю ве оөз” | 
таю creda [SSS 
твае созт 
этана creda [SSS 
wu асов 
мао 
оао 
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[nme — јо | | 
ПИ ОЕ | | 
теша 
тив н creser | 
тиви н сеен [SSS 
[wospsPu.RELGFGáSET| — — —  — 
ПЕС Е — = — 
ср воет азга | < —— 
сг зотатан | — 0 — 
РС | — — — — 
[steer отин о о 
Toor steer стї |0 
(mms mtus | — — — — 
саго | — 
тоо ПОЛО 
ооо 
ою 
ооо 
оо 
сат сост ООО 
ооо 
сат аст | O O= ă o= o ë 
(ат cs creon |. 
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Ox10F8 DDR CHN SLEEP CTRLO 
DDR CHN SLEEP CTRLO 


ОхООЕС DDR CHN SLEEP CTRL1 DDR CHN SLEEP CTRL1 


Ox10FC DDR CHN SLEEP CTRL1 
0х20ҒС DDR CHN SLEEP CTRL1 


ооа оғ мо сз | —— 7 
[DoR ормое craca | — у 
DoR рну ат оа | ОИ 
ооа рну а севан | 
ви за сот „Ро е 
mse crear И БОИ 
ава eve сот” | 
ssa eve craca J  —— — — — — —— 
ва en orase | 
аа оо 


СОМ AUTO САТЕ SEL СЕС | СОМ AUTO GATE SEL CFGO 
dili C eee 
СОМ AUTO САТЕ SEL СЕС | СОМ AUTO САТЕ SEL CFG1 
"ad eben anus NR 
CGM AUTO GATE SEL CFG | CGM AUTO GATE SEL CFG2 
E т нАЮтННӘ 
3 
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[unm —  -arexnovemiser | | 
[oma — ағ постон | | 
[cw core вот | 
[Cw cow Pu Locken | — — — — — — — — 
Газы? ноо сом мз 
азы? ноо comencin | 
(Pwa см war сао | O O OSS 
[Pwa cnt war сосн [м у 
[Pwa см war crearse | 
(Pwa ом war crore | 
900 АЕ Саз әз (NW LO 
овесот Уу 
нов croset |22. 
[ног скы [OSS 
Ro ont wam сат | 
с ont war бн [> —  — — — — — 


0x1198 СРО PD SHUTDOWN CFG 
“сој NN 
0x2198 CPO PD SHUTDOWN CFG 
а 


0х019С CP1.PD SHUTDOWN CFG CP1 PD SHUTDOWN CFG 


0x119C CP1 PD SHUTDOWN CFG 
dm 
0x219C CP1_PD_SHUTDOWN_CFG 
pee fea ЕЕ 


0x01A0 WAKEUP_LOCK_EN WAKEUP_LOCK_EN 
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элю [иык ү  — — —  ] 


0x3000 PD СА? СО SHUTDOWN M | PD СА? СО SHUTDOWN MARK STATU 
БЕНИ СС | ae 
0x3004 PD СА? СТ SHUTDOWN M | PD СА? Сі. SHUTDOWN MARK STATU 
m eem ne [S 
PD CA7 C2 SHUTDOWN M | PD CA7 C2 SHUTDOWN MARK STATU 
PD CA7 C3 SHUTDOWN M |PD CA7 C3 SHUTDOWN MARK STATU 
PD CA7 TOP SHUTDOWN PD CA7 TOP SHUTDOWN MARK STAT 
қ 
PD_AP_SYS_SHUTDOWN_M | PD_AP_SYS_SHUTDOWN_MARK_STATU 
PD_GPU_TOP_SHUTDOWN PD_GPU_TOP_SHUTDOWN_MARK_STAT 
Ё 
PD.MM TOP SHUTDOWN M | PD ММ TOP SHUTDOWN MARK STATU 
PD СРО АВМ9 0 SHUTDO PD CPO ARM9 0 SHUTDOWN MARK S 
PD СРО АВМ9 1 SHUTDO PD СРО АНМ9 1. SHUTDOWN MARK 5 
PD СРО CEVA 0 SHUTDOW | PD СРО CEVA 0 SHUTDOWN MARK ST 
PD СРО СЕМА 1 SHUTDOW | PD. СРО CEVA 1 SHUTDOWN MARK ST 
PD СРО GSM 0 SHUTDOW. | PD СРО СОМ 0 SHUTDOWN MARK ST 
PD СРО GSM 1 SHUTDOW | РО СРО СОМ 1 SHUTDOWN MARK ST 
PD СРО TD SHUTDOWN M | PD СРО TD SHUTDOWN MARK STATU 
PD СРО HUSGE SHUTDOW | РО СРО HUSGE SHUTDOWN MARK ST 
PD CP1 CA5 SHUTDOWN PD CP1 CA5 SHUTDOWN MARK STAT 
қ 
PD CP1 CEVA SHUTDOWN |PD CP1 CEVA SHUTDOWN MARK STA 
PD CP1 LTE P1 SHUTDOW |PD CP1 LTE P1 SHUTDOWN MARK ST 


PD CP1 LTE P2 SHUTDOW |PD CP1 LTE P2 SHUTDOWN MARK ST 
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EP SPREADTRUM SC9820A Device Specification 
Тиман зато [NU — —  — — -  —] 


0x3050 PD CP1 COMWRAP SHUTD | PD CP1 COMWRAP SHUTDOWN MARK 
OWN MARK STATUS . STATUS 


0x3054 PD PUB SYS SHUTDOWN PD PUB SYS. SHUTDOWN MARK STAT 
MARK STATUS US 


6.31.1.1 PD CA7 TOP CFG 


ЕТ БЕЛЕ ELS EE ЕВ НЕА GERE ERIS БРЕ IERI ECRIRE RESTE 


„= Е “У 


туе a о ан ње 
ест: еменнен SC МЕЈ сс | SC | 5 (( 
EX 


RW RW 


PD CA7 TOP PWR ON SEQ DLY PD CA7 TOP ISO ON DLY 


S/C S/C 


PD CA7 TOP CFG 


пене Тег” [we [Star 88 


31:29] (ВО | |00 | Reserved | 


PD CA7 TOP DB 
G SHUTDOWN E | [28] RW S/C 0x0 For debug purpose. 
N 


27266 | RO |> 0x0 ПЕ Е ЕТС оа а eer] 


А ^ \ ah ЖЕН ШЕШЕЙ РО СА? ТОР" 

PD_CA7_TOP_F HUTDOWN. Only effective when 

ВСЕ SHUTDOWN | [25] RW | $/С 0х0 РО СА? ТОР AUTO SHUTDOWN. 
ЕМ" de-asserted. 


Enable Power Domain РО СА? ТОР" 
automatically Power-off when AP into 
Deep Sleep. 
PD CA7 ТОР AU 0: Power Domain SHUTDOWN by 
TO SHUTDOWN | (24) RW S/C 0x1 РО СА? TOP FORCE SHUTDOWN' 
EN : 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

" б Delay time for "РО СА? ТОР" from 
PD_CA7_TOP_PW : turn on power switch to asserting power 
R ON DLY [23:16] RW S/C 0x20 reset, in power up process, with unit 

of 30us. 
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Delay time for "РО СА? ТОР" from 
NOK SEG OLY [15: 8] RW S/C 0x88 Powering up, in power up process, 
ом. — with unit of 30us. 


Delay time for "РО СА? ТОР" from 


PD CA7 TOP IS : S/C 0x4 enable isolation cell to turn-off power 
O ON DLY у switch, in power down process. with 
unit of 30us. 


6.31.1.2 PD САТ СО CFG 


PD CA7 СО CFG (0x0120A802) 
РО CA7 СО CFG SET 

|  0х00002004 | PD CA7 СО CFG CLR 
Си a aa e a јијитати ра Ге Ге и рт 


ЕЕ Ju G reserved T B PD_CA7_C0_PWR_ON_DLY 


PD_CA7_C0_PWR_ON_SEQ_DLY PD_CA7_C0_ISO_ON_DLY 
RW RW 
S/C S/C 


РО_СА7_С0_СЕС 


mere Ты” [we |Б, је 


3130] |RO | (|00 [Reserved с 


WFI can force Power Domain 
PD CA7 CO WFI Ва о SHUTDOWN. Only 
SHUTDOWN ЕМ | 291 effective when 
— PD CA7 CO AUTO SHUTDOWN E 
N' de-asserted. 
DB 
FH SOY 5 [28] е [8б | ra For debug purpose. 


27:26] |RO | (|00  JReseved (((( 


Force Power Domain 'PD CA7 
SHUTDOWN. Only effective 5. 
PD СА? СО FOR [25] 'PD_CA7_CO_AUTO_SHUTDOWN_E 
CE_SHUTDOWN N' and 
'PD СА? СО МЕ SHUTDOWN ЕМ! 
de-asserted. 
Enable Power Domain РО СА? СО" 
automatically Power-off when AP into 
Deep Sleep. 
PD CA7 CO AUT à . 
O SHUTDOWN. Е | [24] RW Isc [ох RR Co Pence АТА Wn: 
ы 1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD СА? CO PWR | [23:16 Delay time for "РО СА? СО" from 
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_ ОМ DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

Delay time for 'PD CA7 СО" from 

PON eee РИА [15: 8] Powering up, in power up process, 

= with unit of 30us. 


Delay time for "РО CA7 СО" from 
PD СА? СО ISO А enable isolation cell їо turn-off power 
ON_DLY ј RW S/C 0x2 switch, in power on process. with unit 
of 30us. 


6.31.1.3 PD_CA7_C1_CFG 


PD CA7 C1 CFG (0x0220A002) 
PD CA7 C1 CFG SET 

| — 0x00002008 | PD CA7 C1 CFG CLR 
Си 8з гар 58 рж ирятирирюреирт Г- 


ЕР reserved PD_CA7_C1_PWR_ON_DLY 


PD CA7 C1 PWR ON SEQ DLY PD CA7 C1 ISO ON DLY 
RW RW 


S/C S/C 


PD CA7 C1 CFG 


peanon [oe [у E Ја 


31:30] [RO | . (| 


WFI can force Power Domain 
PD CA7 C1 WFI 29 PD CA7 C1' SHUTDOWN. Only 
SHUTDOWN EN [29] effective when 
% РО СА? C1 AUTO SHUTDOWN E 
N' de-asserted. 
PD СА? C1 DBG 
“SHUTDOWN EN | (28! [RW (ос | со — | Рог debug purpose. 


27:26 ee ees 


Force Power Domain 'PD CA7 C 
SHUTDOWN. Only effective Wie 
PD CA7 C1 FOR 25 'PD CA7 C1 AUTO SHUTDOWN E 
СЕ SHUTDOWN | [25] N' and 
'PD CA7 C1 WFI SHUTDOWN EN' 
de-asserted. 
Enable Power Domain РО СА? СТ" 
PD CA7 C1 AUT азем Power-off when AP into 
Sul mown eep Sleep. 
SESHUTDONIN.E: | fos RW |5Сс охо 0: Power Domain SHUTDOWN by 
'PD_CA7_C1_FORCE_SHUTDOWN'; 
1 : Power domain Automaticall 
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ЕН БЕН БЕН БЕН БЕНЕН ene 
Sleep; 


Delay time for. 'PD СА? C1' from 
PD CA7 C1 РМА . turn power switch to asserting power 
_ ON DLY [23:16] RW S/C 0x20 reset, in power up process, with unit 
of 30us. 


Delay time for РО СА? C1' from 
PON SEG DIY P [15: 8] Powering up, in power up process, 
micum = with unit of 30us. 


Delay time for РО СА? C1' from 
PD CA7 C1 ISO ы enable isolation cell to turn-off power 
ON_DLY i PNN S/C 0х4 switch, in power on process. with unit 
of 30us. 


6.31.1.4 PD_CA7_C2_CFG 


0х0000000С PD СА7 C2 СЕС (0х02209802) PD СА7 C2 СЕС 

0х0000100С PD CA7 C2 СЕС SET PD CA7 C2 CFG SET 

| ^ 0x0000200C | PD CA7 C2 CFG СЕВ PD CA7 C2 CFG CLR 
—а a вши ри ја јетати ра Ге АТ 


ЕР , G reserved PD CA7 C2 PWR ON DLY 


| Name f PD СА7 C2 PWR ON SEQ ЮҮ |) © PDCA7C2IS0ONDLY | 
Sic 
| Reset | [о [о ЕСЕ оо! с | сј ОЈ сј сј сј сој с НИ: | 


PD_CA7_C2_CFG 


Favors “Ты” ув [Stay Тан 


3130] [RO | 00 | Reserved (| 


WFI can force Power Domain 
РО СА? C2 SHUTDOWN. Only 
БО Оди Од ud | [29] effective when 
— РО СА? C2 AUTO SHUTDOWN E 
N' de-asserted. 


FSHUTBOWN. EN [28] [RW fse | Em со | For debug purpose. 


27:26] |RO | |00 | Reserved | 


Force Power Domain 'PD_CA7_C2' 
SHUTDOWN. Only effective when 
PD CA7 C2 FOR 25 'PD CA7 C2 AUTO SHUTDOWN E 
СЕ SHUTDOWN | (25 N' and 
РО СА? C2 WFI SHUTDOWN ЕМ" 
de-asserted. 
PD CA7 C2 AUT Enable Power Domain РО СА? С2' 
О: SHUTDOWN E | [24] RW S/C automatically Power-off when AP into 
Deep Sleep. 
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0: Power Domain SHUTDOWN by 
РО СА? C2 FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 
Delay time for РО CA7 Са" from 
РО CA7 C2 РМА . turn power switch to asserting power 
_ ON DLY [23:16] Ни S/C 0x20 bee in power up process, with unit 
of 30us. 


Delay time for 'PD CA7 C2' from 
РО SEG Atv P [15: 8] Powering up, in power up process, 
= — with unit of 30us. 


Delay time for 'PD CA7 C2' from 
PD CA7 C2 ISO | S/C 0x2 enable isolation cell to turn-off power 
ON DLY ' switch, in power on process. with unit of 
30us. 


6.31.1. PD_CA7_C3_CFG 


PD_CA7_C3_CFG (0x02209002) 
PD_CA7_C3_CFG SET 

| — 0x00002010 || PD CA7 C3 CFG CLR 
БЕГЕН a aa 8 e ја ата ра Ге Ге Си Го 


ЕЕ; 3 G reserved T PD CA7 C3 PWR ON DLY 


| Name f PD_CA7CAPWRLONSEQDLY | —  — PDCA/ZC3ISOONDLY | 
| Reset | o jo [s [в [о јо | о | о | сој ој ој ој ој "| ос | 


PD СА? СЗ СЕА 


CIT = Tm 


КЕР 30] [ВО | 00 | Reserved | 


WFI сап force Power Domain 
'PD СА? C3' SHUTDOWN. Only 
БО Оди СЗ EN [29] effective when 
= 'PD CA7 C3 AUTO SHUTDOWN E 
N' de-asserted. 


НОМ [28] СО [0x0 | Рог debug purpose. 


27:26 ты. те 


Force Power Domain РО CA7 СЗ 
PD СА? СЗ FOR SHUTDOWN. Only effective when 
CE SHUTDOWN | 1851 RW | Sic 0х1 РО СА7 СЗ AUTO SHUTDOWN Е 
N' and 
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Z T T T em 
de-asserted. 


Enable Power Domain 'PD_CA7_C3' 
automatically Power-off when AP into 
Deep Sleep. 

PD_CA7_C3_AUT | 

О SHUTDOWN Е | [24] Rw јас [оо |9 Е И 

N 1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


а e Delay time for 'PD СА? СЗ" from 
PD CA7 C3 PWR А turn power switch to asserting power 
_ON_DLY [23:16] 2d S/C 0x20 reset, in power up process, with unit 
of 30us. 
Delay time for 'PD СА? СЗ" from 
PON Sep Dry M [15: 8] Powering up, in power up process, 
EAS = with unit of 30us. 


Delay time for РО СА? C3' from 
РО СА7 СЗ 150 . S/C 0x2 enable isolation cell to turn-off power 
ON DLY ј switch, in power on process. with unit of 
30us. 


6.31.1.6 PD_AP_SYS_CFG 


PD_AP_SYS_CFG (0x01208006 
PD_AP_SYS_CFG SET 

| 0x00002018. | PD AP SYS CFG CLR 
EISE BETA SUIS BIEN IR шн ВЕН FETTE TEES EI ВЕТ 


2 В 


mes RO wfo | 
ест SC [Ge] 


| Мате | PD AP SYS PWR ON SEQ DLY PD AP SYS ISO ON DLY 


RW RW 
S/C S/C 


PD AP SYS CFG 


еее |ы me |5, [8 


31:26] [RO | 00 | Reserved «— 0&— 0 1 1 | 


Force Power Domain 'PD AP SYS' 
PD AP SYS FOR 25 RW SHUTDOWN. Only effective when 
СЕ SHUTDOWN |125! 'PD AP SYS AUTO SHUTDOWN E 
N' de-asserted. 
PD AP SYS AUT Enable Power Domain 'PD AP SYS' 
О: SHUTDOWN E | [24] RW S/C automatically Power-off when AP into 
Deep Sleep. 
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0: Power Domain SHUTDOWN by 
РО АР SYS FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 
Delay time for РО AP SYS' from 
PD AP SYS PW | turn power switch to asserting power 
R_ON_DLY [23:16] i S/C 0x20 bee in power up process, with unit 
of 30us. 


Delay time for 'PD_AP_SYS' from 
РО АР 5ҮЅ рү (15: 8] RW S/C 0x80 Powering up, in power up process, 
== = with unit of 30us. 


Delay time for РО АР SYS' from 
PD AP SYS ISO . S/C 0х6 enable isolation cell to turn-off power 
ON_DLY ' switch, in power on process. with unit of 
30us. 


6.31.1.7 PD MM ТОР СЕС 


PD ММ TOP CFG (0х02208004) 
PD MM TOP CFG SET 

Г 0х00002016- | PD MM ТОР СЕС CLR 
—а aaa a a a ири ри рю [че трт 


в | уо 


RW RW 
S/C S/C 


PD_MM_TOP_CFG 


nuum — [on e |50, Гвен 


31:26] [RO | 00 | Reserved (((( | 


Force Power Domain РО MM ТОР" 
PD MM TOP FO [25] RW SHUTDOWN. Only effective when 
RCE SHUTDOWN 'PD MM TOP AUTO SHUTDOWN E 
N' de-asserted. 


Enable Power Domain 'PD MM TOP' 
automatically Power-off when AP into 
PD MM TOP. AU Deep Sleep. 
TO SHUTDOWN | [24] RW S/C 0x0 0: Power Domain SHUTDOWN by 
EN РО MM TOP FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
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СУ БЕНЕН БЕНЕН БЕНЕН БЕНЕН Со -. -— - c 5 а 


б Delay time for 'PD ММ ТОР" from 

PD ММ ТОР PW | turn power switch to asserting power 

R_ON_DLY [23:16] RW S/C 0x20 reset, in power up process, with unit 
of 30us. 


Delay time for 'PD ММ ТОР" from 
РО ММ ТОР РИ (15: 8] Powering up, in power up process, 
TET — with unit of 30us. 


Delay time for РО ММ ТОР" from 
PD MM TOP ISO . S/C 0x4 enable isolation cell to turn-off power 
_ ON DLY | switch, п power оп process. with unit of 
30us. 


6.31.1.8 РО ОРУ TOP CFG 


PD GPU TOP CFG (0x02208004 
PD GPU TOP CFG SET 

| 0x00002020 | PD GPU TOP CFG CLR 
ESTE БЕТ EDS BEER t a БЕЛИ КЕЗИ ВЕНЕ ЕЕ ЕСШ ЕТ НП аа RE 


НЕ | DE 


| Name | РО ОРІ) TOP РМА ОМ SEQ DLY PD GPU TOP ISO ON DLY 
| Tye | tid Ww IM UO |a? нм | 


Set/CIr 


PD GPU TOP CFG 


ravine Т Тек | 


31:26 ——————————— 


Force Power Domain РО GPU 
PD GPU TOP FO [25] SHUTDOWN. Only effective М. 
RCE_SHUTDOWN 'PD GPU TOP AUTO SHUTDOWN 
. EN' de-asserted. 


Enable Power Domain 

РО GPU ТОР" automatically 

Power-off when AP into Deep Sleep. 
PD GPU TOP AU 0: Power Domain SHUTDOWN by 
ТО SHUTDOWN  |[24] RW S/C 0x0 'PD GPU TOP FORCE SHUTDOW 
EN №; 

1 : Power domain Automatically 

SHUTDOWN when AP enter Deep 

Sleep; 


PD GPU TOP P . Delay time for 'PD GPU TOP' 
WR ON DLY [23:16] from turn power switch to asserting 
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OE en [e je fon M EET А ы 
with unit of 30us. 


PD GPU TOP P 
WR ON SEQ DLY 


Delay time for~ РО GPU T 
[15: 8] эс [ов | from Powering ир, їп мен d 
process, with unit of 30us. 
ЙІ time for 'PD СРО ТОР" 
PD GPU TOP IS from enable isolation cell to turn-off 
O ON DLY power switch, in power on process. 
with unit of 30us. 


6.31.1.9 РО СРО АНМ9 0 СРО 


0x00000024 РО СРО АВМ9 0 CFG (0x0120A802 PD CPO ARM9 0 CFG 
0x00001024 PD СРО ARM9 0 CFG SET РО СРО АВМ9 0 CFG SET 


ШЕСІ ЕЕ PD_ | PD СРОАВМӘ 0 вая | _АВМ9_0_СЕб CLR дм 


MELLE 


Je 3 ЖЕЗ 


| Мате | PD СРО АВМ9 0 PWR ON SEQ DLY PD СРО АВМ9 0 ISO ON DLY 
Set/Cir S/C S/C 


PD СРО ARM9 0 CFG 


peanon [вк [ve [SS [ae 


31:26] [RO | 00 | Reserved ( 


Force Power Domain 
PD СРО АВМ9 0 'PD СРО ARMS 0' SHUTDOWN. Only 
FORCE SHUID | [25] RW S/C 0x0 effective when 
OWN 'PD СРО ARM9 0 AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 

РО CPO ARMS 0" automatically 

Power-off when AP into Deep Sleep. 
PD CPO АВМ9 0 0: Power Domain SHUTDOWN by 

AUTO SHUTDO | [24] RW S/C 0х1 ІРО СРО АНМ9 0 FORCE SHUTDO 

ММ EN. WN' 

1 : Power domain Automatically 

SHUTDOWN when AP enter Deep 

Sleep; 


PD CPO АНМ9 0 : Delay time for 'РО СРО ARMS 0 
. PWR ON DLY [23:16] from turn power switch to asserting 
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Ы power reset, іп power up process, 
with unit of 30us. 

PD СРО АВМ9 0 Delay time for РО СРО 

PWR ON SEQ [15: 8] өс owe | from Powering up, in Donor UD 
DLY 


process, with unit of 30us. 
EN time for РО СРО ARMS 0 
PD СРО АВМ9 0 from enable isolation cell to turn-off 
150 ON рү power switch, in power оп process. with 
unit of 30us. 


6.31.1.10 PD СРО АВМ9 1 CFG 


0x00000028 PD СРО ARMO 1 CFG (0x0120A002 PD СРО АВМ9 1 CFG 
0x00001028 РО CPO АВМ9 1 CFG SET PD СРО АВМ9 1 CFG SET 


| 000002028 / PD | | | PDCPOARM)1CFGCIR | | ARM9_1 СЕС CLR (ede s dm 


шакша 


. ЖЕЗ 


PD СРО ARMO 1 PWR ON SEQ DLY PD CPO ARMO 1 ISO ON DLY 
RW 
Set/Cir SiC 


PD_CPO_ARM9_1 ATAN 


Fea nane LE 


ез 26] [ВО | 00 | Reserved |(( 


Force Power Domain 
PD СРО ARMO 1 РО СРО ARMS 1' SHUTDOWN. Only 
FORCE SHUTD | [25] effective when 
OWN 'PD СРО ARM9 1 AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 

РО CPO ARMS 1" automatically 

Power-off when AP into Deep Sleep. 
PD CPO ARMS 1 0: Power Domain SHUTDOWN by 

AUTO SHUTDO | [24] RW S/C 0х1 ‘PD_CPO_ARM9_1_FORCE_SHUTDO 

ММ ЕМ WN'; 

1 : Power domain Automatically 

SHUTDOWN when AP enter Deep 

Sleep; 

Delay time for 'PD_CPO_ARM9_1' 
РО СРО АНМ9 1 И from turn power switch to asserting 
_PWR_ON_DLY [23:16] RW S/C 0x20 power reset, in power up process, 

with unit of 30us. 
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PD СРО ARMS 1 Delay time for "РО СРО ARMS 1' 
PWR ON SEQ [15: 8] RW S/C ОхАО from Powering up, т power up 
DLY process, with unit of 30us. 


Delay time for РО СРО АНМ9 1" 
PD СРО ARMS 1 | $/С 0x2 from enable isolation cell to turn-off 
150 ON рү у power switch, in power on process. with 
unit of 30us. 


6.31.1.11 РО СРО HUSGE СЕС 


0x0000002C PD CPO HUSGE СЕС (0x01209004) PD СРО HU3GE СЕС 
0x0000102C PD СРО HUS3GE CFG SET PD СРО НЏЗСЕ СЕС SET 
| — 0x0000202C | PD СРО HUS3GE CFG CLR PD СРО HUSGE CFG CLR 


БЕТІН a eee or Poe fs ара ee Г в 


- o > _ 


Г туре —  — (wi Swi] 
Setci Жк т scdsch v* со) «— 


PD CPO HUSGE PWR ON SEQ DLY PD CPO HUSGE ISO ON DLY 
RW RW 
S/C S/C 


у ао 
ЕИ | с ШИШЕ о 1 Го Ro lol иығы o | с | 


PD CPO HUSGE CFG 


ете Та” me |Ж. Ге 


31:26] [Во | | 


Force Power Domain 
PD CPO HUSGE 'PD СРО HUSGE' SHUTDOWN. Only 
FORCE SHUTDO | [25] RW S/C 0x0 effective when 
WN 'PD СРО HUS3GE AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 

РО CPO HUSGE' automatically 

Power-off when AP into Deep Sleep. 
PD CPO HUSGE 0: Power Domain SHUTDOWN by 
AUTO SHUTDOW | [24] RW S/C 0x1 'PD СРО HUSGE FORCE SHUTDO 
N EN WN'; 

1 : Power domain Automatically 

SHUTDOWN when AP enter Deep 

Sleep; 


Delay time for 'PD CPO HUSGE' 
PD СРО HUSGE . [23:16] 0x20 from turn power switch to asserting 
PWR ОМ DLY power reset, in power up process, 
with unit of 30us. 
PD CPO HUSGE . Delay time for "РО СРО HUSGE' 
NR ОМ 5ЕО | ЛЕЙ 8 8] [sc [oe | from Powering up, in power up 
process, with unit of 30us. 


PD СРО НОЗСЕ 1 јо ја a time for "РО СРО HU3GE' 
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SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.31.1.12 PD CPO GSM 0 CFG 


PD СРО GSM 0 CFG (0x01208804) 
PD СРО СОМ 0 CFG SET 

| — 0x00002030 | PD СРО СОМ 0 СЕС CLR 
—mOqeISINIEIZIXDNIADSTEIRISISIWINIS 


Je СМІ 


| Мате | РО СРО GSM 0 PWR ON SEQ DLY PD СРО GSM 0 ISO ОМ DLY 


RW RW 
S/C S/C 


PD CPO GSM 0 CFG 


ШІП [oe [e | Гре 


31:26] |HO | (|00 | Reserved | 


Force Power Domain PD СРО СОМ" 
PD _СРО_О5М ОЕ Е = 
ORGE. SH UID OW LI RW [sc foo о сро GSM AUTO. SHUTDOWN 
_EN' de-asserted. 


Enable Power Domain 

'PD CPO GSM' automatically 

Power-off when AP into Deep Sleep. 
PD СРО GSM 0. 0: Power Domain SHUTDOWN by 
AUTO SHUTDOW | [24] RW S/C 0x1 dd 
N EN 5 

1 : Power domain Automatically 

2... when АР enter Deep 

leep; 


Delay time for "РО СРО СОМ" 
PD СРО GSM 0 ( from turn power switch to asserting 
PWR_ON_DLY [23:16] RW S/C 0x20 power reset, in power up process, 
with unit of 30us. 
PD СРО 65М 0. Delay time for "РО СРО СОМ" 
PWR_ON_SEQ_DL | [15: 8] RW S/C 0x88 from Powering up, in power up 
Y process, with unit of 30us. 
Delay time for "РО СРО СОМ" 
PD СРО СОМ О I А from enable isolation cell to turn-off 
SO_ON_DLY [7:0] RW S/C 0x4 power switch, in power on process: 
with unit of 30us. 
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(GR SPREADTRUM 


6.31.1.13 PD CPO GSM 1 CFG 


SC9820A Device Specification 


ВЕН НЕС НЕ ЕИ ЕС. ВЕС КИ ВЕН ВС НИ Е ЕТ 


- Е 


РО СРО GSM 1 PWR ОМ SEQ DLY 
RW 


Set/CIr S/C 
| Reset | 


PD СРО СОМ 1 РМА ON рҮ 


PD СРО GSM 1 ISO ON DLY 
RW 
S/C 


PD СРО GSM 1 СЕА 


rase Тш” Tue | Stay [te 


31:26] |HO | |00 [Reseved —«—0 à. — -- 


PD CPO GSM 1 
FORCE SHUTDO | [25] RW 
WN 


PD СРО СОМ 1 
AUTO SHUTDOW | [24] RW S/C 0х1 
М ЕМ . 


PD_CP0_GSM_1_ 
PWR ON SEQ D | [15:8] | RW | SIC 0x88 
LY 


Force Power Domain 'PD СРО С 
SHUTDOWN. Only effective ae 
‘PD_CPO_GSM_AUTO_SHUTDOWN_ 
EN' de-asserted. 

Enable Power Domain 'PD_CPO_GSM' 
automatically Power-off when AP into 
Deep Sleep. 

0: Power Domain SHUTDOWN by 
‘PD_CPO_GSM_FORCE_SHUTDOWN 


1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for 'PD CPO GSM' from 
turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

Delay time for 'PD CPO GSM' from 
Powering up, in power up process, 
with unit of 30us. 

Delay time for 'PD CPO GSM' from 
enable isolation cell to turn-off power 
switch, in power on process. with unit of 
30us. 
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6.31.1.14 PD CPO TD CFG 


EST ЕДИ E ESO ВЕ Е СЕ ВН ТЗ а СИ 


Е | ШЕТ 


Г туре 1 | wk «2 — 
Seter ee сс | sc] с... | 
| Reset | o | o | o | о | о | о | о | " | ој ој "јо ооо [о 
| Bit | 15 14 | 13 12 | 11 | ој 9|8|7|6|5|4|3 | 2ј т јо 
| Мате f PD_CPOTOPWRONSEQDLY |) — PDCPOTDISOONDLY | 

poe мм 


RW RW 


S/C S/C 


PD CPO TD CFG 


peanon ГИСИ 


31:26] [RO | 00 | Reserved «—  &«— 25. &—0 «— | 


Force Power Domain 'PD CPO 
PD CPO TD FOR 25 RW SHUTDOWN. Only effective er 
CE SHUTDOWN |1951 'РО СРО TD AUTO SHUTDOWN E 
N' de-asserted. 


Enable Power Domain 'PD CPO TD' 

automatically Power-off when AP into 

Deep Sleep. 

PD CPO TD AUT 
SUI ITROW 0: Power Domain SHUTDOWN by 
Muse Hte HUS E [24] RW S/C 0х1 Рр СРО ТО FORCE SHUTDOWN’: 

1 : Power domain Automatically 

SHUTDOWN when AP enter Deep 

Sleep; 

Delay time for 'PD CPO TD' from 
PD CPO TD PWR | turn power switch to asserting power 
_ON_DLY [23:16] RW S/C 0x20 reset, in power up process, with unit 

of 30us. 

Delay time for 'PD CPO TD' from 
jr ees dh [15: 8] Powering up, in power up process, 
a - with unit of 30us. 

Delay time for 'PD CPO TD' from 
PD CPO TD ISO 1 enable isolation cell to turn-off power 
ON DLY hi] Ни S/C on switch, in power on process. with unit of 

30us. 


6.31.1.15 РО СРО CEVA 0 CFG 


0x0000003C PD СРО CEVA 0 CFG (0x01208804) РО СРО СЕМА 0 CFG 


0x0000103C PD CPO CEVA 0 CFG SET PD CPO CEVA 0 CFG SET 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 830 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GR SPREADTRUM 


SC9820A Device Specification 


0x0000203C PD СРО CEVA 0 CFG CLR PD СРО СЕУА 0 СЕС CLR 
БЕСТЕН e зо зе ов ЕСЕ ССИ за 2а 1220211 золе олате 


- - 


RW 
S/C 


PD CPO CEVA 0 PWR ON DLY 


RW 
S/C 


PD СРО CEVA 0 CFG 


чәйне Jo ув [Star Тан 


31:26] (НО | 100 | Reserved 47 | 


PD CPO CEVA 0 
FORCE SHUTD 
OWN 


PD CPO CEVA 0 
AUTO SHUTDO 
WN EN 


PD CPO CEVA 0 
. PWR ON DLY 


PD СРО CEVA 0 
PWR ON SEQ 
DLY 


PD СРО CEVA 0 
. ISO ON. DLY 


mom 


А 


6.31.1.16 PD_CPO_CEVA_1_CFG 


0х00000040 
0х00001040 


0х00002040 


PD СРО CEVA 1 CFG (0x01208804 


PD СРО CEVA 1 СЕС SET 
PD СРО CEVA 1 СЕС СІВ 


Force Power Domain РО СРО CEVA' 
SHUTDOWN. Only effective when 
‘PD_CPO_CEVA_AUTO_SHUTDOWN_ 
EN' de-asserted. 

Enable Power Domain 

РО СРО CEVA' automatically 
Power-off when AP into Deep Sleep. 

0: Power Domain SHUTDOWN by 
‘PD_CPO_CEVA_FORCE_SHUTDOW 
№; 

1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for "РО CPO CEVA' from 
turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

Delay time for 'PD CPO CEVA' from 
Powering up, in power up process, 
with unit of 30us. 

Delay time for "РО CPO CEVA' from 
enable isolation cell to turn-off power 
switch, in power on process. with unit of 
30us. 


PD CPO CEVA 1 CFG 
PD CPO CEVA 1 CFG SET 
PD CPO CEVA 1 CFG CLR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 15 
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E : unm 


PD CPO CEVA 1 PWR ON SEQ DLY PD CPO CEVA 1 ISO ON DLY 
RW RW 


Set/Cir Sic 
| Reset | Lo [o | о MEM » J| o | o j| o | o j o | ov ou o | o | 


PD СРО CEVA 1 I EN 


пне one = Tm 


Ез 26] (ВО | |00 | Reserved | 


Force Power Domain 
PD СРО CEVA 1 РО СРО CEVA' SHUTDOWN. Only 
FORCE SHUTD | [25] effective when 
OWN 'PD СРО CEVA AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 

РО CPO СЕУА automatically 

Power-off when AP into Deep Sleep. 
PD СРО CEVA 1 0: Power Domain SHUTDOWN by 

AUTO SHUTDO | [24] RW S/C 0x1 РО СРО СЕМА FORCE SHUTDO 

WN EN. WN' 

1 : Power domain Automatically 

SHUTDOWN when AP enter Deep 

Sleep; 


Delay time for "РО СРО CEVA' 
PD CPO CEVA 1 . from turn power switch to asserting 
. PWR ON DLY [23:16] RW S/C 0x20 power reset, in power up process, 

with unit of 30us. 
PD СРО CEVA 1 Delay time for 'PD CPO CEVA' 

PWR ON SEQ [15: 8] RW S/C 0x88 from Powering up, in power up 

DLY process, with unit of 30us. 

Delay time for "РО СРО CEVA' 
PD CPO CEVA 1 4 from enable isolation cell to turn-off 
. ISO ОМ DLY ГУ. 0] RW S/C ока power switch, in power on process. 

with unit of 30us. 


6.31.1.17 РО СРО SYS CFG 


0x00000044 PD СРО SYS СЕС (0x00000000 PD СРО SYS СЕС 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Type 


IOS ЕЛЕКТЕР ЕЕЕ GAME 
| Reset | o | o | o ^ о | ој ој ој ој ој ој ој ој ојојсјо 
| Bit | 15 | 14 | 13 | 12 | $1 | ој 9 | 8|7|6|5|4|3;2]|1]0- 


reserved 
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PD CPO SYS CFG 


[reserved  . — [|[31:0] |RO |00 X Reserved (| 


6.31.1.18 РО СР1 СА5 CFG 


EST] ВЕС Е SRI GE В ЗИ РЕЗ Е ЕЯ Е Ей ЕТ 


не УЧ 


NINE _ т w —— 
[SeUCr | |565) 7 5.  —— o 
| Reset [ o | o [o fo fo fo [о Papo fo fae fio fo fo fio To 
| Bit [|15]| 14 | 13 12 | 1 ој eat} 81716 [15 [4 [312 [то 
| Матеј РО СР САБ РМА ОМ ЅЕО РҮ |) РО Ср CA5 ISO ом | 
м ЧЬИ 


АМ/ АМ/ 


S/C S/C 


PD_CP1_CA5_CFG 


Favors Ты” ув [Star E 


31:26] (НО [К 7 | 


UR ad tees РО CP1 СА5 

PD_CP1_CA5 FO HUTDOWN. Only effective when 

RCE_SHUTDOWN | [25] RW | S/C 0х0 'РО СР1 СА5 AUTO SHUTDOWN E 
N' de-asserted. 


Enable Power Domain "РО CP1 CA5' 
automatically Power-off when AP into 
Deep Sleep. 
PD CP1 CA5 AU қ ; 
TO SHUTDOWN  |[24] RW lsc [ох А а 
EN 1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 
Delay time for 'PD CP1 CA5' from 
PD CP1 CA5 PW | turn power switch to asserting power 
|. ON DLY [23:16] mE S/C 0x20 reset, in power up process, with unit 
of 30us. 


PD_CP1_CA5_PW | Delay time for 'PD CP1 CA5' from 
R_ON SEQ DLY [15: 8] Powering up, in power up process, 
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po ith unit of 30us. 
Delay time for 'PD CP1 CA5' from 


PD CP1 CA5 ISO . S/C 0x2 enable isolation cell to turn-off power 
_ ON DLY ' switch, in power on process. with unit of 
30us. 


6.31.1.19 PD CP1 LTE P1 CFG 


0x0000004C PD CP1 LTE P1 CFG (0x01209804 PD CP1 LTE P1 CFG 
0x0000104C PD CP1 LTE P1 CFG SET PD CP1 LTE P1 CFG SET 
| — 0x0000204C | PD CP1 LTE P1 CFG CLR PD CP1 LTE P1 CFG CLR 


ERIT РЕ ЕЕ EGET ЕНЕ СЕВЕР БЕТ И ЕСЕ лармен 


- S 


RW RW 
S/C S/C 


PD CP1 LTE P1 CFG 


ее |ы Dues |5, Гвен 


31:26] [RO | 00 |Нвелі (((((( 


Force Power Domain 
PD CP1 LTE P1 'PD CP1 LTE P1' SHUTDOWN. Only 
FORCE SHUTDO | [25] RW S/C 0x0 effective when 
WN 'PD CP1 LTE P1 AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 

РО CP1 LTE РІ" automatically 

Power-off when AP into Deep Sleep. 
PD CP1 LTE P1 0: Power Domain SHUTDOWN by 
AUTO SHUTDOW | [24] RW S/C 0х1 'PD CP1 LTE P1 FORCE SHUTDO 
N EN WN' 

1 : Power domain Automatically 

ua when AP enter Deep 

leep; 


Delay time for РО CP1 LTE P1' 
PD CP1 LTE P1 : from turn power switch to asserting 
PWR ON DLY [23:16] RW S/C 0x20 power reset, in power up process, 

with unit of 30us. 
PD_CP1_LTE_P1 Delay time for 'PD CP1 LTE P1' 
PWR ON SEQ D | [15:8] RW S/C 0x98 from Powering up, in power up 
LY process, with unit of 30us. 
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Delay time for 'PD CP1 LTE P1' 
PD CP1 LTE P1 . S/C 0x4 from enable isolation cell to turn-off 


ISO ON DLY power switch, in power on process. with 


unit of 30us. 


6.31.1.20 PD CP1 LTE P2 СЕС 


0x00000050 PD CP1 LTE P2 CFG (0x01209004) PD CP1 LTE P2 CFG 
00002080 | PD CP1 LTE P2 CFG SET PD CP1 LTE P2 CFG SET 
| — 0x00002050 | PD CP1 LTE P2 CFG CLR PD CP1 LTE P2 CFG CLR 


НЕ BE TEED БЕ З ЕЈ TURIS 


- SO 


mee она — — —— 
есі: EMEN sc|sc| NOW 5. 


PD CP1 LTE P2 CFG 


Favors Тш Tue [Star [8 


31:26] [ВО | |00 [Reserved | 


Force Power Domain 
PD CP1 LTE P2 РО CP1 ТЕ P2' shutdown. Only 
FORCE SHUTDO | [25] RW S/C 0x0 effective when 
WN 'PD CP1 LTE P2 AUTO SHUTDOW 
N EN' de-asserted. 


Enable Power Domain 

'PD CP1 LTE P2' automatically 

Power-off when AP into Deep Sleep. 

AUTO SHUTBOW [24] 0: Power Domain shutdown by 

= 'PD CP1 LTE P2 FORCE SHUTDO 

N EN WN? 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 


Delay time for 'PD_CP1_LTE_P2' 
PD CP1 LTE P2 from turn power switch to asserting 
PWR ON DLY [23:16] ee 0x20 power reset, in power up process, 
with unit of 30us. 
PD CP1 (ТЕ P2 Delay time for РО CP1 (ТЕ P2' 
p _ОМ SEQ D | [15: 8] RW әс | oe | from Powering up, in power up 
process, with unit of 30us. 
EX. time for РО CP1 LTE P2' 
ISO ON DLY from enable isolation cell to turn-off 
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|) | power switch, in power on process. with 
unit of 30us. 


6.31.1.21 PD CP1 CEVA CFG 


ИЕП: НЕН ES SE НС HH EE EC 


- Е 


PD СР1 CEVA PWR ON SEQ DLY 
RW 
S/C 


PD CP1 CEVA PWR ON DLY 


PD CP1 CEVA ISO ON DLY 
RW 
S/C 


PD СРІ СЕУА CFG 


ченен, [et ув [Star Тан 


31:26] [RO | | 


PD CP1 CEVA F 
ORCE SHUTDOW 
N 


PD CP1 CEVA A 
UTO SHUTDOWN 
. EN 


PD CP1 CEVA P 
WR ON SEQ DL |T[15: 8] RW S/C 0x88 
Y 


Force Power Domain 'PD CP1 CEVA' 
SHUTDOWN. Only effective when 

РО СР1 CEVA AUTO SHUTDOWN _ 
EN' de-asserted. 

Enable Power Domain 

РО CP1 CEVA' automatically 
Power-off when AP into Deep Sleep. 

0: Power Domain SHUTDOWN by 
РО СР1 CEVA FORCE SHUTDOW 
№; 

1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

Delay time for 'PD CP1 CEVA' from 
turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

Delay time for 'PD CP1 CEVA' from 
Powering up, in power up process, 
with unit of 30us. 

Delay time for 'PD CP1 CEVA' from 
enable isolation cell to turn-off power 
Switch, in power on process. with unit of 
30us. 
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6.31.1.22 PD CP1 COMWRAP СЕС 


0x00000058 PD CP1 COMWRAP CFG (0x01208006 PD CP1 COMWRAP CFG 


0x00001058 PD CP1 COMWRAP CFG SET РЕ МИНАЕВ ОЕ 
| oxo0002058 | PD_ |0 PDLCPI_COMWRAP_cFGCLR | _COMWRAP_CFG CLR амад 


а 


E | BS 


PD CP1 COMWRAP РМА ON SEQ DLY PD CP1 COMWRAP ISO ON DLY 


| Name | 

e 
RW 
| Set/Cir_| 


Set/Cir Sic 


Lo jo [o jo јо fo о | о | ој ој ој о | 
РО CP1 COMWRAP СЕО 


peanon [o we [Star Ја 


| reserved |96) |RO  јоо јВеежа | 
Force Power Domain 

PD CP1 COMWR 'PD. СРІ COMWRAP' SHUTDOWN. 

AP FORCE SHUT | [25] RW S/C 0x0 Only effective when 

DOWN РО СР1 COMWRAP AUTO SHUTD 
OWN EN' de-asserted. 

PD CP1 COMWR 

OWN EN 
Delay time for РО СР1 COMWRA 

PD CP1 COMWR 

= > from turn power switch to asserting 

SP -PWFLON DL AS [= 12 power reset, in power up process, 
with unit of 30us. 

PD CP1 COMWR Delay time for "РО СР1 COMWRAP' 

AP PWR ON ЗЕ | [15: 8] RW S/C 0x80 from Powering up, in power up 

Q DLY process, with unit of 30us. 
Delay time for 'PD_CP1_COMWRAP' 

PD_CP1_COMWR | from enable isolation се! to turn-off 

AP_ISO_ON_DLY [ 7: 0] PW S/C 0x6 power switch, in power on process. with 
unit of 30us. 


6.31.1.23 PD PUB SYS CFG 


0x0000005C PD PUB SYS CFG (0x01208006) PD PUB SYS CFG 
0x0000105C PD PUB SYS CFG SET PD PUB SYS CFG SET 
0x0000205C PD PUB SYS CFG CLR PD PUB SYS CFG CLR 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
PD PD 


reserved PUB | PUB PD PUB SYS PWR ON DLY 
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| Name | PD PUB SYS PWR ON SEQ DLY PD PUB SYS ISO ON DLY 


RW RW 
S/C S/C 


PD PUB SYS CFG 


нәмә, [вк [ve [Si Грен 


31:26] [ВО | Д00 | Reserved ____ __  __ — — 


Force Power Domain 'PD PUB SYS' 
PD PUB SYS FO SHUTDOWN. Only effective when 
ВСЕ SHUTDOWN | [25] RW | 5/С 0x0 Рр. PUB SYS AUTO SHUTDOWN. 
EN' de-asserted. 


Enable Power Domain 'PD PUB SYS' 
automatically Power-off when AP into 
Deep Sleep. 
PD PUB SYS AU 0: Power Domain SHUTDOWN by 
TO SHUTDOWN _ | [24] RW S/C 0х1 РО PUB SYS FORCE SHUTDOWN' 
EN ; 
1 : Power domain Automatically 
т when AP enter Deep 
leep; 


Delay time for 'PD PUB SYS' from 
PD PUB SYS P . turn power switch to asserting power 
WR ON DLY [23:16] RW S/C 0x20 reset, in power up process, with unit 
of 30us. 
PD PUB SYS P Delay time for "РО PUB SYS' from 
WR ON SEQ DL | [15: 8] RW S/C 0x80 Powering up, in power up process, 
Y with unit of 30us. 
Delay time for 'РО PUB SYS' from 
PD PUB SYS IS . enable isolation cell to turn-off power 
O ON DLY [7:0] RW S/C 0x6 switch, in power on process. with unit of 
30us. 


6.31.1.24 АР WAKEUP РОВ СЕС 


0х00000060 AP WAKEUP POR CFG (0x00000000) AP WAKEUP POR CFG 


0x00001060 AP. WAKEUP. POR СЕС SET ibid НӘН БЕН 
0x00002060 AP_WAKEUP_POR_CFG CLR АЕ ARE КОН БЕН 


| ви |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16. 


reserved 


Set/CIr 
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| Bit | 15 | 14 | 13 | 12 | t1 | ој 9 | 8 |7|6|5|4|3 | 2| тјо 


AP_ 
WA 
reserved 


KEU 
P_P 
OR_ 

N 
ee ae ea Oe Ee el ос 


Se S/C 


AP WAKEUP POR CFG 


ты “Ты” Tue ТЕ, |102 


freserved |Bt1] [Во | |00 | Reserved | 
c — default, to wakeup AP after chip 
AP WAKEUP POR power up. Software MUST set this bit 
_N RW S/C 0x0 to 1'ht before enter AP light/deep 
sleep. 


6.31.1.25 XTL WAIT. CNT 


ХТЕ WAIT. СМТ (0x0000A6A6) 
ХТЕ WAIT CNT SET 
XTL WAIT CNT CLR 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
Type 
0а 
| Reset | o | o | o | o | o | o | o | o | o | o | o | o j o j| o j| o [о | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7| 6 | 5 | 4 | 3 | 2 | 1 OO 
| Name | — — химаот TL WAT CNT | 
| Reset | s: | o | қамы са ши t | o j o yj s ә и 


XTL WAIT CNT 


ШІП [ж [ve ERE 


31:16] |RO | |ф000 |Нөеһй | 

ese ed XTU Cok sbe wi time for XTL1 clock stable, with 
XTLI_WATA CNE [15: 8] co unit З0иѕ. By default 4.98ms. 

Wait time for XTLO clock stable, with 
XTLO_WAIT_CNT [7:0] [RW [sc joas | unit З0иѕ. By default 4.98ms. 


6.31.1.26 XTLBUF WAIT СМТ 


0x00000074 XTLBUF WAIT CNT (0x00002020) XTLBUF WAIT CNT 
0x00001074 XTLBUF WAIT CNT SET XTLBUF WAIT CNT SET 


0x00002074 XTLBUF WAIT CNT CLR XTLBUF WAIT CNT CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Name | reserved 


S/C 


Reset | o [с  NENNENAENENNAZSUM | ишишишишиш 


XTLBUF_WAIT_CNT 


осин 

геѕеуеа | [31:16] |RO | |00 | Reserved 7 Т| 

Матеја [rw [sc [om Te EC TD BOE sae 
with unit 30us. By default 0.96ms. 

SOMES те [me [se em [йш ушЫ" | 
with unit 30us. By default 0.96ms. 


6.31.1.27  PLL WAIT CNT1 


| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Мате f vrePeLWATON | TWPLL_WAIT_CNT 


RW RW 
S/C S/C 


PLL_WAIT_CNT1 


: Set/ Reset "-— 
LTEPLL WAIT CN | Wait time for LTEPLL clock stable, 


. Wait time for TWPLL clock stable, 
ТУРЫ. WAIT. CNT | [23:16] with unit 30us. By default 0.96ms. 

қ Wait time for DPLL clock stable, with 
DPLL WAIT CNT (15: 8] unit 30us. By default 0.96ms. 

қ Wait time for MPLL clock stable, with 
MPLL. WAIT. CNT. | [ 7: 0] unit 30us. By default 0.96ms. 


6.31.1.28 PLL WAIT СМТ2 


0x0000007C PLL WAIT CNT2 (0x00000020 PLL WAIT CNT2 
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0x0000107C PLL WAIT CNT2 SET PLL WAIT CNT2 SET 
0x0000207C PLL WAIT CNT2 CLR PLL WAIT CNT2 CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved LVDSDIS. PLL WAIT. CNT 
RW 
S/C 


PLL WAIT CNT2 


шаа “Ты” јин [ER 2 


[reserved 1 — ||3:8] |RO | (|00 Reserved | —«—0. | 


Wait time for HA RSS TSTLVDSDIS-PLLGiok. PLL clock 
TONT S- жы [ 7: 0] aw fse ЕЕЕ 5,225, x unit 30us. By default 


6.31.1.29 XTLO REL CFG 


XTLO REL СЕС (0x0000001F) 
XTLO REL СЕС SET 
XTLO REL CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


XTL XTL 
0A 0v 
reserved RM7 | CP1 


x rà SEL EL 


[m |“ of oqDo [o jojo [о [о | 


XTLO REL CFG 


meram. [et [me [Si [ae 


|reserved [31:6] |RO | |00 | Reserved с 


XTLO selected by АНМ/ sys. Once 

selected, XTLO would SHUTDOWN 
XTLO ARM7 SEL |[5] RW S/C 0x0 after ARM7 sys into deep sleep; 

0 : XTLO not selected by ARM7 sys; 

1: XTLO selected by АНМ7 S 


XTLO selected by VCP1 sys. Once 
XTLO VCP1 SEL RW S/C selected, XTLO would SHUTDOWN 
after VCP1 sys into deep sleep; 
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ШЕН Пее 
1: XTLO selected by VCP1 Sys. 
XTLO selected by VCPO sys. Once 
selected, XTLO would SHUTDOWN 
XTLO VCPO SEL [ 3] RW after VCPO sys into deep sleep; 


A XTLO not selected by VCPO sys; 
: XTLO selected by VCPO Sys 


xii selected by CP1 sys. Once 
selected, XTLO would SHUTDOWN 
XTLO CP1 SEL [ 2] RW after CP1 Sys into deep sleep; 


1 XTLO not selected by CP1 sys; 
: XTLO selected by CP1 S 


х5 selected by CPO sys. Once 
selected, XTLO would SHUTDOWN 
XTLO CPO SEL [ 1] RW after CPO sys into deep sleep; 


T XTLO not selected by CPO sys; 
: XTLO selected by CPO Sys 
H selected by AP sys. Once 
selected, XTLO would SHUTDOWN 
XTLO_AP_SEL RW after AP sys into deep sleep; 
0 : XTLO not selected by AP sys; 
1 : XTLO selected by AP Sys. 


6.31.1.30 XTL1 REL СРО 


0x00000084 XTL1 REL CFG (0x0000001F XTL1 REL СЕС 
0x00001084 XTL1 REL СЕС SET XTLi REL СЕС SET 
0x00002084 XTL1 REL СЕС CLR XTL1 REL СЕС CLR 

| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Set/CIr 


1v 1v 
reserved p d - ш 
= SEL EL 


| Type | 
| SetCIr | 
E. MEN VA. Го Гете Го NO UO A и 


| бе//СІ | 


XTL1 REL CFG 


meses |ы [te |5, Твен 


[reserved (3:6 [RO | |00 | Reserved с 


XTL1 selected by ARM? sys. Once 

selected, XTL1 would SHUTDOWN 
XTL1 ARM7 SEL | [5] RW S/C 0x0 after ARM7 sys into deep sleep; 

0 : XTL1 not selected by ARM/ sys; 

1: XTL1 selected by ARM7 Sys. 


XTL1 selected by VCP1 sys. Once 

selected, XTL1 would SHUTDOWN 
XTL1 VCP1 SEL after VCP1 sys into deep sleep; 

0 : XTL1 not selected by VCP1 sys; 

1: XTL1 selected by VCP1 Sys. 
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XTL1 selected by VCPO sys. Once 

selected, XTL1 would SHUTDOWN 
XTL1 VCPO SEL [ 3] after VCPO sys into deep sleep; 

0 : XTL1 not selected by VCPO sys; 

1: XTL1 selected by VCPO Sys. 

XTL1 selected by CP1 sys. Once 

selected, XTL1 would SHUTDOWN 
XTL1 CP1 SEL [ 2] after CP1 sys into deep sleep; 

0: XTL1 not selected by CP1 sys; 

1: XTL1 selected by CP1 Sys 


XTL1 selected by CPO sys. Once 

selected, XTL1 would SHUTDOWN 
XTL1 CPO SEL after CPO sys into deep sleep; 

0 : XTL1 not selected by CPO sys; 

1: XTL1 selected by CPO Sys 


XTL1 selected by AP sys. Once 

selected, XTL1 would SHUTDOWN 
XTL1 AP SEL after AP sys into deep sleep; 

0 : XTL1 not selected by АР sys; 

1 : XTL1 selected by AP Sys. 


6.31.1.31  XTLBUFO REL СЕС 


XTLBUFO REL CFG (0x0000001F) 
XTLBUFO REL CFG SET 
XTLBUFO REL CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
Set/Clr 


reserved 


Lo Popo [ojo po po [оо јо о | 
XTLBUFO REL CFG 


nue — [m Tues Ја, је 
| 


[reserved | [31:6] |RO | 


XTLBUFO selected by ARM7 sys. 

Once selected, XTLBUFO would 

SHUTDOWN after ARM7 sys into 
ХТГВОЕО_АНМ/„, [ 5] RW S/C 0х0 deep sleep; 


SEL 0 :XTLBUFO not selected by ARM7 


SyS; 
1 : XTLBUFO selected by ARM7 Sys. 
XTLBUFO selected by VCP1 sys. 
XTLBUFO VCP1 S Once selected, XTLBUFO would 
EL SHUTDOWN after VCP1 sys into deep 
sleep; 
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0 : XTLBUFO not selected by VCP1 
sys; 
1 : XTLBUFO selected by VCP1 Sys. 
XTLBUFO selected by VCPO sys. 
Once selected, XTLBUFO would 
SHUTDOWN after VCPO sys into deep 
sleep; 
0 : XTLBUFO not selected by VCPO 
SyS; 
1: XTLBUFO selected by VCPO Sys. 
XTLBUFO selected by CP1 sys. Once 
selected, XTLBUFO would 
XTLBUFO CP1 SE SHUTDOWN after CP1 sys into deep 
L sleep; 
0 : XTLBUFO not selected by CP1 sys; 
1: XTLBUFO selected by CP1 S 
XTLBUFO selected by CPO sys. Once 
selected, XTLBUFO would 
XTLBUFO CPO SE SHUTDOWN after CPO sys into deep 
L 


ХТЕВЏЕО УСРО 5 
EL 


еер; 
3 XTLBUFO not selected by CPO sys; 
1 : XTLBUFO selected by CPO Sys 
XTLBUFO selected by AP sys. Once 
selected, XTLBUFO would 
SHUTDOWN after AP sys into deep 
sleep; 

0 : XTLBUFO not selected by AP зу; 

1 : XTLBUFO selected by AP Sys 


XTLBUFO_AP_SEL 


6.31.1.32. XTLBUF1 REL СЕС 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

Type 

CIIM Sa И 
| Reset | o | o | o | o | o | o |o | о | o Po | o |o | ој ој ој о | 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5ј 4 | 3 | 2 | 1 | 0 | 


Е Dp 


ии 
Не Г Гот Герет Ка 


XTLBUF1_REL_CFG 


тамы [o Tue ТЕ, Па 


[reserved [37:6] |RO | (|00 | Reserved —— — 1 1 1 | 


XTLBUF1 selected by ARM7 sys. ТЕ се ES AMT SS US 
AE e АВЫ? te) w [sc foo | selected, XTLBUF1 would 
SHUTDOWN after ARM7 sys into deep 
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sleep; 

0 :XTLBUF1 not selected by ARM7 
sys; 

1 : XTLBUF1 selected by ARM7 Sys. 
XTLBUF1 selected by VCP1 sys. Once 
selected, XTLBUF1 would 
SHUTDOWN after VCP1 sys into deep 
sleep; 

0.: XTLBUF1 not selected by VCP1 


sys; 
1 : XTLBUF1 selected by VCP1 Sys. 
XTLBUF1 selected by VCPO sys. Once 
selected, XTLBUF1 would = 
XTLBUF1 VCPO. A after VCPO sys into deep 
SEL 0 : XTLBUF1 not selected by VCPO 


Sys; 
1 : XTLBUF1 selected by VCPO Sys. 
XTLBUF1 selected by CP1 sys. Once 
selected, XTLBUF1 would 
XTLBUF1_CP1_S SHUTDOWN after CP1 sys into deep 
EL sleep; 
0 : XTLBUF1 not selected by CP1 sys; 
1: XTLBUF1 selected Бу CP1 S 
XTLBUF1 selected by СРО sys. Once 
selected, XTLBUF1 would 
XTLBUF1 CPO S SHUTDOWN after CPO sys into deep 
EL sleep; 
0 : XTLBUF1 not selected by СРО sys; 
1 : XTLBUF1 selected by CPO Sys 
XTLBUF1 selected by АР sys. Once 
selected, XTLBUF1 would 
SHUTDOWN after AP sys into deep 
sleep; 
0 : XTLBUF1 not selected by AP sys; 
1: XTLBUF1 selected by AP Sys. 


XTLBUF1 VCP1 
SEL 


6.31.1.33  MPLL REL CFG 


MPLL REL CFG (0x00000001) 
MPLL REL CFG SET 
MPLL REL CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


MPL | MPL 
R LV Ж 
reserved іні reserved CP1 22 от 
= 5 SEL EL 


Lue па на ЕСПЕ e ee ЕТЕ 
| Set/Cir_| |sc| sic | sic | sic | sic | sic | өс | 
к= огсон ан Са си на СС ШЕ 


MPLL_REL_CFG 
Field Name | Bit | Type | Set | Reset | Description | 
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———— — "2" | ОБ 
[reserved | аы („189 . (Веетеа —. 0 0 0 | 


MPLL REF . ES HA 0х0 MPLL Reference — select; 
| : CLK26MHZ 0 A2D 
: CLK26MHZ 1 A2D 
(НО NEEK тии 


MPLL ARM7_SE 
MPE VCP1 SE | [4] 


MPLL selected by ARM7 sys. Once 
selected, MPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 

0 :МРИ not selected by ARM7 sys; 
1 : MPLL selected by ARM7 Sys. 
MPLL selected by VCP1 sys. Once 
selected, MPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 

0 : MPLL not selected by VCP1 sys; 
1 : MPLL selected by VCP1 Sys. 


MPL. VCPO SE | [3] MPLL selected by VCPO sys. Once 
selected, MPLL would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : MPLL not selected by VCPO sys; 
1 : MPLL selected by УСРО Sys. 

MPLL CP1 SEL | [2] MPLL selected by CP1 sys. Once 
selected, MPLL would SHUTDOWN 
after CP1 sys into deep sleep; 

0 : MPLL not selected by CP1 sys; 
1: MPLL selected by CP1 Sys. 

[4] MPLL selected by CPO sys. Once 
selected, MPLL would SHUTDOWN 
after CPO sys into deep sleep; 

0 : MPLL not selected by CPO sys; 

1 : MPLL selected by CPO Sys. 
MPLL selected by AP sys. Once 
selected, MPLL would SHUTDOWN 
after AP sys into deep sleep; 

0 : MPLL not selected by AP m 

1 : MPLL selected by AP Sys 


MPLL CPO SEL 
MPLL АР SEL 


6.31.1.34 DPLL REL СЕС 


DPLL REL CFG (0x0000001F 
DPLL REL CFG SET 
DPLL REL CFG CLR 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


R = - 
reserved E reserved m T 
= = SEL EL 


ае oem Sepe e 
| Set/Cir_| [зс] sic | sic | sic | sic | sic | sic | 
с г а БИ 


DPLL_REL_CFG 
Field Name | Bit | Type | Set | Reset | Description — — — | 
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po Clear | Value Г 
[reserved — | [31:9] |RO | |00 | Reserved 


DPLL REF SEL RW S/C 0x0 DPLL Reference Clock select; 
0 : CLK26MHZ 0 A2D 
1:CLK26MHZ 1 A2D 


[reserved — |[7 6] ВО | |00 | Reserved | 


DPLL ARM7 SE | [5] 0x0 DPLL selected by ARM? sys. Once 
L selected, MPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 
DPLL VCP1 SEL 
DPLL VCPO SEL 


after VCP1 sys into deep sleep; 

0 : DPLL not selected by VCP1 sys; 
1 : DPLL selected by VCP1 Sys. 
DPLL selected by VCPO sys. Once 
selected, DPLL would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : DPLL not selected by VCPO sys; 
1 : DPLL selected by VCPO Sys. 


0х1 DPLL selected by CP1 sys. Once 
selected, DPLL would SHUTDOWN 
after CP1 sys into deep sleep; 
0 : DPLL not selected by CP1 sys; 
1 : DPLL selected by CP1 Sys. 

0х1 DPLL selected by CPO sys. Once 
selected, DPLL would SHUTDOWN 
after CPO sys into deep sleep; 
0 : DPLL not selected by СРО sys; 
1 : DPLL selected by CPO Sys. 

0х1 DPLL selected by АР sys. Once 
selected, DPLL would SHUTDOWN 
after AP sys into deep sleep; 
0 : DPLL not selected by AP sys; 
1 : DPLL selected by AP Sys. 


[4] 
[3] 
[2] 

1] 


0 :МРИ not selected by ARM/7 sys; 
1 : MPLL selected by ARM7 Sys. 
u DPLL selected by VCP1 sys. Once 
DPLL CP1 SEL p 
DPLL CPO SEL 
DPLL AP SEL Ш 


selected, ПРИ would SHUTDOWN 
6.31.1.35 LTEPLL_REL_CFG 


| 


LTEPLL_REL_CFG (0x0000001F 
LTEPLL_REL_CFG SET 
LTEPLL_REL_CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


PLL PLL PLL 
reserved | reserved CP CP AP 


15 05 SE 
EL EL L 


L 
| во wT Rw | Rw | RW | RW | Rw | ми | 
р sic | sic | sic | sic | sic | sic | 
(ој ој o [o [o jo jo jo | ој o Jj со | 


LTEPLL REL CFG 
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Clear Value 


[reserved | ee . [Reserved el 


БЕРЫ REF . ОТ СЕР SE 0x0 LTEPLL Reference — select; 
| CLK26MHZ 0 A2D 
: CLK26MHZ 1 A2D 


ERE нит ЕН ТЕ єт о Та рн S бек“ 
LTEPLL ARM7 5 LTEPLL selected by ARM7 sys. Once 
EL selected, LTEPLL would SHUTDOWN 

after ARM7 Sys into deep sleep; 
0 :LTEPLL not selected by ARM7 sys; 
1 : LTEPLL selected by ARM7 Sys. 
LTEPLL selected by VCP1 sys. Once 
selected, LTEPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 
0 : LTEPLL not selected by VCP1 sys; 
1 : LTEPLL selected by VCP1 Sys 
LTEPLL selected by VCPO sys. Once 
selected, LTEPLL would SHUTDOWN 
after VCPO Sys into deep sleep; 
0 : LTEPLL not selected by VCPO sys; 
1 : LTEPLL selected by VCPO Sys 
LTEPLL CP1 SE LTEPLL selected by CP1 sys. Once 
L selected, LTEPLL would SHUTDOWN 
after CP1 Sys into deep sleep; 
0 : LTEPLL not selected by CP1 sys; 
1 : LTEPLL selected Бу CP1 S 
LTEPLL CPO SE LTEPLL selected by CPO sys. Once 
L selected, LTEPLL would SHUTDOWN 
after CPO sys into deep sleep; 
0 : LTEPLL not selected by CPO sys; 
1 : LTEPLL selected by CPO Sys 
LTEPLL AP SEL LTEPLL selected by AP sys. Once 
selected, LTEPLL would SHUTDOWN 
after AP sys into deep sleep; 
0 : LTEPLL not selected by AP 5 
1 : LTEPLL selected by AP Sys 


6.31.1.36 TWPLL REL CFG 


TWPLL REL CFG (0x0000001F) 
TWPLL REL CFG SET 
TWPLL REL CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


Ec d 


TW TW 

PLL PLL 
reserved | reserved VC УС 

P1 PO. 


SEL | SEL 


Re ЕН ИЕ pee Ec pie 
ос | sic | sic | sic | sic | өс | sic | 
ee НИ 


TWPLL_REL_CFG 
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Field Name Type Set/ Reset Description 
Clear Value 


[reserved — | [31:9] | нгі 29 1-55 [Reserved || 


р REF : "SL RETE 0x0 TWPLL Reference рете Css | select; 
t CLK26MHZ 0 A2D 
: CLK26MHZ 1 A2D 
[RO | |00  jHeseved «—  — à à ^  — —— | 
ТУРИ ARM?7 S || 5 0x0 TWPLL selected by ARM7 sys. Once 
EL selected, TWPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 
0 :TWPLL not selected by ARM7 sys; 


1: TWPLL selected by ARM7 Sys 
ao VCPO S “tt 


TWPLL selected by VCP1 sys. Once 
selected, TWPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 
0 : TWPLL not selected by VCP1 sys; 
1: TWPLL selected by VCP1 Sys 
TWPLL selected by VCPO sys. Once 


selected, TWPLL would SHUTDOWN 
after VCPO sys into deep sleep; 
0 : ТУРИ not selected by VCPO sys; 
1: TWPLL selected by VCPO S 


ТРЫ CP1_SE TWPLL selected by CP1 sys. Once 
selected, TWPLL would SHUTDOWN 
after CP1 sys into deep sleep; 

0 : TWPLL not selected by CP1 sys; 

[ны СРО 5Е = 


TWPLL AP SEL 


6.31.1.37 LVDSDIS PLL REL СЕС 


1: ТУРИ selected by CP1 S 
TWPLL selected by СРО sys. Once 
selected, TWPLL would SHUTDOWN 
after CPO sys into deep sleep; 

0 : TWPLL not selected by CPO sys; 

1: TWPLL selected by CPO Sys. 
TWPLL selected by AP sys. Once 
selected, TWPLL would SHUTDOWN 
after AP sys into deep sleep; 

0 : TWPLL not selected by AP sys; 

1: TWPLL selected by AP Sys. 


ИШИ! 


0х000000А4 LVDSDIS PLL REL CFG (0x00000100) LVDSDIS PLL REL CFG 


0x000010A4 LVDSDIS PLL REL CFG SET aids is 
0x000020A4 LVDSDIS PLL REL CFG CLR RTT 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
м Е 


ge юа o [кх н а bee 
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Secr | (1 sc[ 7 sc | sic | se | sc | se | sc | 
| Reset [о | o | o | o | o | o | o | s | о | оЈ о Ј о | о | о jojo, 


LVDSDIS_PLL_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


|reserved | | | [0x0 Веѕемеа | | | | | | | | 


LVDSDIS PLL R so ОБЕМ LL Reference Clock select PLL Reference Clock select; 
EF SEL T CLK26MHZ_0_A2D 
: CLK26MHZ 1 A2D 


EO НИ ЕВ То Деме. — NN 
LVDSDIS PLL A LVDSDIS PLL selected by ARM7 sys. 
RM7 SEL Once selected, LVDSDIS PLL would 

SHUTDOWN after ARM7 < Sys into deep 
sleep; 

0 :LVDSDIS_PLL not selected by 

дүр sys; 

“LVDSDIS__ PLL selected by ARM7 

5 5. 

LVDSDIS_PLL selected Бу VCP1 sys. 

Once selected, LVDSDIS_ PLL would 

SHUTDOWN after VCP1 sys into deep 


LVDSDIS_PLL_V 
CP1_SEL 


sleep; 
0 : LVDSDIS PLL not selected by 
МОРА sys; 
\ БЕГИ PLL selected by VCP1 

5. 
LVDSDIS PLL selected by VCPO sys. 
Once selected, LVDSDIS РИ would 
SHUTDOWN after VCPO sys into deep 


LVDSDIS PLL V 
CPO SEL 


sleep; 
0: ve PLL not selected by 
vere 

"LVDSDIS PLL selected by VCPO 
5 5. 


sys; 
1 : LVDSDIS PLL selected ру СР1 
Sys. 

LVDSDIS PLL selected by СРО sys. 
Once selected, LVDSDIS РИ would 
SHUTDOWN after CPO sys into deep 


LVDSDIS PLL C 
PO SEL 


sleep; 
0 : LVDSDIS PLL not selected by CPO 


SyS; 
1: LVDSDIS РИ selected by CPO 
Sys. 

LVDSDIS PLL selected by AP sys. 
Once selected, LVDSDIS РИ would 
SHUTDOWN after AP sys into deep 


LVDSDIS PLL A 
P SEL 


sleep; 
0 : LVDSDIS PLL not selected by AP 


LVDSDIS PLL C 0x0 LVDSDIS PLL selected by CP1 sys. 
P1 SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after CP1 sys into deep 
sleep; 
0 : LVDSDIS PLL not selected by CP1 


SyS; 
1:LVDSDIS PLL selected by AP Sys. 
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6.31.1.38 CP_SOFT_RST 


CP_SOFT_RST (0x00000103 
CP_SOFT_RST SET 
CP_SOFT_RST CLR 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


reserved 


| RW | Ro | nw | rw | Ew | ви | RO | rw | RW | 
| sic | | se | sic | sic | sc | sc | sc | 
(ој ој ој ој ој ој ој "| о ojo yo p ој ао | 


CP_SOFT_RST 


[eee БЫН De DERIWRI o виа БЕН 
Clear Value 
[reserved —.— |[81:9 |RO | (|90 Reserved гп" | 
АВМ7 SOFT RS 0х1 АНМ/ soft reset. 
id a ЕЕ е СЕЕ 
: Reset АВМУ. 


[reserved  " | LDONMEEENNU NEMECO NN 


PUB are RST 0x0 PUB Sys soft reset. 
E Keep Pub Sys in normal mode; 
: Reset Pub Sys. 


AP SOFT RST [ 5] RW xP Sys soft reset. 
2. Keep АР Sys in normal mode; 
: Reset AP Sys. 


GPU_SOFT_RST | [4] RW tPU Sys soft reset. 
T Keep GPU Sys in normal mode; 
: Reset GPU Sys. 


MM_SOFT_RST |[3] Mi Sys soft reset. 
$ Keep MM Sys in normal mode; 
: Reset MM Sys. 
| reserved | Emm IE €: 
E E TRE _SOFT_RST € CP1 Я mo a aaoo soft reset. 
1 Keep CP1 Sys іп normal mode; 
: Reset CP1 Sys. 
CPO SOFI RST сы Sys soft reset. 
о Keep СРО Sys in normal mode; 
: Reset CPO Sys. 


6.31.1.39 CP SLP STATUS DBGO 


0x000000B4 CP SLP STATUS DBGO (0x00000000 CP SLP STATUS DBGO 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CP1 DEEP SLP DBG 


ЛІ... . y yooo 
| Reset |0)509|)050)0)0)0)0)0)0)0)0)050)0)0)0)0. 
[Bit | 15 | 14 | 13 | 12 | 41 | 10 | 9 | 8 | 7 [6 15| а 13121110 
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| Name а DBG S O 
ре PR 
| Reset [| o | o | o | o | o | o | o | о | о | о | о | о jo | о | с | o 


CP_SLP_STATUS_DBGO 


Value 


ud a EEP СІР | [31:16] mcm Status of CP1 sys sleep, for Debug purpose. 
Cm “DEEP SLP | [15: 0] БЕН Са Status of CPO sys sleep, for Debug purpose. 


6.31.1.40 PWR_STATUSO_DBG 


0x000000BC PWR STATUSO ОВС (0x00000000) PWR_STATUSO_DBG 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 ај 17 |16 
| Name | РО ММ ТОР STATE | РО GPU TOP STATE | РО. АР 5Ү5 STATE | Рр СА? C3 STATE | 
| ғо | о [| _ mo |) ою | 


| Name | PD_CA7_C2.STATE | PD_CA7_C1_STATE | _ РО CA7 СО STATE | РО СА? TOP STATE | 
| Треј за — | ою ғас | о | 
| Reset [| o | o | o | o | o | o | oj o | ој ој о jo yo | о | с | o| 


PWR_STATUSO_DBG 


ee an ке 
Value 

[31:28] 5 | Status of power domain РО ММ ТОР", for debug 

ATE purpose. 

PD GPU TOP S ANN I Status of power domain РО СРО ТОР", for 

TATE debug purpose. 


PD AP SYS ST | [23:20] 0x0 PD AP SYS STATE 

ATE 

PD СА7 СЗ STA | [19:16] Status of power domain РО СА7 СЗ’, for debug 
TE purpose. 

PD_CA7_C2_STA | [15:12] ed Status of power domain 'PD СА? C2', for debug 
TE purpose. 

PD CA7 C1 STA | [11:8] Status of power domain РО СА? C1', for debug 
TE purpose. 

PD СА? СО STA | | 7: 4] Status of power domain РО СА7 СО" for debug 
TE purpose. 


PD CA7 TOP S |[3:0] 0x0 Status of power domain 'PD CA7 TOP', for 
TATE debug purpose. 


6.31.1.41 PWR_STATUS1_DBG 


0x000000C0 PWR_STATUS1_DBG (0x00000000 PWR_STATUS1_DBG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | РО СРО СЕУА 1 STATE | PD СРО CEVA 0 STATE | PD СРО GSM O STATE | PD СРО GSM 1 STATE | 
| mpg | o0 | о — | мо. | мн о 
| Reset | o | o | o | o | о | о | ој ој ој ој ој ој о | с | оро | 
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| вк 15 | 14 | 13 12| 41 ој eat вј п7ј 6 | 5| 4 ts] 2ј| fo 
| Мате | РО СРО HU3GE STATE | PD ОРО ARM9 1 STATE | PD СРО ARM9 O STATE | PD СРО TD STATE | 
в (Xp c Wa. | 


| Reset [| o | o | o | o | o | o | o | о | о | о | о | о | о | о jojo, 


PWR STATUS1 DBG 

Был ы a ИЕ 
Value 

ac ЕЕ ИИ ee | Status of power domain 'PD_CP0_SYS', for 

1 STATE debug purpose. 

0 STATE 


Mr m БЫ БЕРЕМ Status of power domain РО СРО СОМ", for 

_ STATE debug purpose. 

ЕКЕН peser ne aee “| Status of power domain РО СРО HUSGE,, for 
STATE debug purpose. 

И Status of power domain РО СРО ARMO 2, for 
_ STATE debug purpose. 

ЕСС ој ee 3 Status of power domain РО СРО ARMS 1", for 
1 STATE debug purpose. 

eee БОЗ БЫН Status of power domain РО СРО АНМ9 0", for 
0 STATE debug purpose. 

eee fee em ll Status of power domain 'PD_AP_SYS', for debug 
TE purpose. 


6.31.1.42 ‚ PWR_STATUS2_DBG 


0x000000C4 PWR_STATUS2_DBG (0x00000000) PWR_STATUS2_DBG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


P1 MWRAP STAT 


ye | шш S њкс | ."“ nro —— 20 со д 
[Ree [о | о | о | о | о | ос | шиши ој ој ој ој ој сј сј ос 
| Bit | 15 14 | i3 12) $1 | ој 9 ј вј тј бј stat з | 2ј| т јо 
| Name | РО СР! LTE Р1 STATE | РО СР! СЕУА БТАТЕ | PD CPI CAS STATE | reserved О 


| Type | FOP ANP вол | о —— MEN 
| Reset | o | o | o | o | o | o | o | o jo o [о | o | о | о | о | о 


PWR_STATUS2_DBG 


Value 


31:28] RO |00 | Reserved | 


PD_PUB_SYS_S | [27:24] ССИ PD PUB SYS STATE 
TATE 


ВАР SIME В |0 БЕТІНЕ НИТ. | 
RAP_STATE for debug purpose. 

OE ee нв (но |90 | Status of power domain 'PD CP1 LTE P2', for 
STATE debug purpose. 

STATE debug purpose. 

uou ere Status of power domain РО CP1 TW', for debug 
STATE purpose. 

eee ner ӘЛЕН Status of power domain РО CP1 СОМ" for 

ATE debug purpose. 

V1.1 
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[reserved — |[3:0] |RO |00 | Reserved «—0 y O 


6.31.1.43 SLEEP CTRL 


НЕСТАНБЕНИ 


- reserved 21 21 reserved 


ype | © — pr ps e) o Ги [ни [ли ИТИ ТИ СТИ 
чанини ee fae з | fe fee ы ка 

| Reset | o | o | ој o | o | o | o | o | o | EN 
ти ВЕС ЕЯ ЕР раа СИ иии инииикикикини 


- reserved reserved 


лее Бо so re e но T реј је 
бесі| 1 P | | 1 | 
к= Lae Pe р-р р-р г tote te 


SLEEP_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved | [31:29] | REN NEN КСС [Reserved | 


HOSP СЕТ [28] RW 0х0 Force pesene ТІП seen — — —— light sleep; 
GHT_SLEEP 0 : not force 

1 : force; 
VCPO FORCE LI | [27] S/C 0x0 Force VCPO light sleep; 
GHT SLEEP 0 : not force 

1 : force; 
CP1 FORCE LI [26] e Force CP1 light sleep; 
GHT SLEEP 0 : not force 

1 : force; 


CPO FORCE LI [25] HW S/C 0x0 Force CPO light sleep; 
ОНТ SLEEP | : not force 

: force; 
AP_FORCE_LIG | [24] ram AP light sleep; 
HT_SLEEP | not force 

: force; 
| reserved 1|[23:22] | еј EUR NN D —— 
"SM FORCE T [21] RW 0x1 Е абер врс ARM/ deep sleep; 
EEP SLEEP | : not force 

: force; 
VCP1_FORCE_D | [20] 107 VCP1 deep sleep; 
EEP_SLEEP $ not force 

: force; 

meum qm БЕНИ БАЛИ ae ” 

EEP_SLEEP 0 : not force 
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1: force; 


| 1:force; | 

НЕРТЕОНСЕ-ВЕ- FORCE_DE ани Force CP1 deep sleep; 
EP_SLEEP 0 : not force 

1 : force; 
СРО FORCE DE | [17] 0х1 Force СРО деер sleep; 
EP_SLEEP 0 : not force 

1 : force; 
AP FORCE DEE | [16] 0x0 Force AP deep sleep; 
P SLEEP 0 : not force 

1 : force; 

H513] [RO | | 


[reserved — — — [15:13] | 


VCP1 LIGHT SL | [12] EN 0х0 VCp1 light sleep status. 
EEP 


VCPO LIGHT SL | [11] 
EEP 


CP1 LIGHT SLE | [10] 
EP 


VCp0 light sleep status. 


m— Cp1 light sleep status. 


БЕ Сро light sleep status. 


CPO LIGHT SLE uc 
EP 
AP LIGHT SLEE А ШЕ AP light sleep status. 
P 
| Reserved | 


reserved RO | | 
VCP1 DEEP SL ги еј И“ БЕНЕН deep sleep status. 
Poe a VCpO deep sleep status. 


EEP 
VCPO DEEP SL |[3] 
EEP 
e Cp1 deep sleep status. 
Шм Сро deep sleep status. 


ја (е | 
CRI DEEP SIE ШЕН 
ко) | AP deep sleep status. 


AP- DEEP- SLEE КЕН 


6.31.1.44 DDR SLEEP CTRL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


А Е | 


- Е 
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| Type | но — (| w| aw | nw | no | nw | RO | nw | pw | ям | но | ям | rw | Rw | 
SevClr ||N 10 ce | se | sc | ос F sic | ос | ос П sc | sc | se | 
| Reset | 


Lo | o ЕСЕ ЕСЕ ЕСЕ ЕСЕН ЕСЕ ЕСЕ ЕГЕ ШЕГЕ | со | с | с | 
DDR_SLEEP_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


3117 ти ANN | Reserved o ooo 


BUSY TRANSFE | [16] 0х0 "BUSY TRANSFEFCHWERTICEEL— TRANSFER HWDATA SEL 
R HWDATA SEL 


лз о MM 
DDR PUBL АРВ Нај 0x0 DDR PUBL APB Soft Reset. Active 
_SOFT_RST High; 
0 : Keep DDR PUBL АРВ іп normal 
mode; 
1 : Reset DDR PUBL APB; 
DDR_UMCTL_AP | [11] DDR UMCTL APB Soft Reset. Active 
B SOFT RST High; 
0:Keep DDR UMCTLAPB in normal 
mode; 
1: Reset DDR UMCTL АРВ; 
DDR_ PUBL SOF | [10] DDR PUBL Soft Reset. Active High; 
T_RST ІШЕ : Keep DDR PUBL іп normal mode; 
ul Reset DDR PUBL; 
|reserved | Se сос 


DDR PHY. ЕСЕСІНЕН DDR PHY Soft Reset. Active High; 
_RST ШЕ : Keep DDR PHY іп normal mode; 
јо Reset DDR PHY; 


КИНЕ МИНЕ NS El 


DDR РНУ AUTO 0x0 DDR PHY Automatical disable. 

_GATE EN 0 : DDR PHY clock depends only on 
'DDR-PHY ЕВ”; 
1 : Not effecive if 'DDR PHY EB' 
assered. If'DDR РНУ ЕВ 
de-asserTW. DDR PHY clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. 

DDR PUBL AUT DDR PUBL Automatical disable. 

O GATE EN 0 : DDR PUBL clock depends only on 
'DDR PUBL ЕВ”; 
1 : Not effecive if'DDR PUBL EB' 
assered. If 'DDR PUBL EB' 
de-asserTW. DDR PUBL clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. 

DDR UMCTL AU | [ 4] RW S/C 0x0 DDR UMCTL Automatical disable. 

TO GATE EN. 0 : DDR UMCTL clock depends only on 
‘DDR_UMCTL_EB'; 
1 : Not effecive if 'DDR UMCTL_EB' 
assered. If 'DDR_UMCTL_EB' 
de-asserTW. DDR UMCTL clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. 


[reserved | RO оо Вее 


Saree EE — PHY EB H3— 0х1 DDR PHY Clock Enable. 
0 : DDR PHY Clock depends on 
'DDR PHY AUTO GATE EN' if 
'DDR PHY AUTO GATE EN' 
asserted, DDR PHY clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
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'DDR PHY AUTO САТЕ ЕМ! 
de-asserted, DDR PHY clock would be 
force disable. 

1 : DDR PHY Clock Force enable. 


DDR UMCTL EB |[1] DDR UMCTL Clock Enable. 
0 : DDR UMCTL Clock depends on 
'DDR UMCTL AUTO GATE ЕМ, if 
'DDR UMCTL AUTO GATE | EN' 
asserted, DDR UMCTL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR UMCTL AUTO GATE EN' 
de-asserted, DDR UMCTL clock would 
be force disable. 
1 : DDR UMCTL Clock Force enable. 


DDR PUBL EB S/C 0х1 DDR PUBL Clock Enable. 
0 : DDR PUBL Clock depends on 
‘DDR_PUBL_AUTO_GATE_EN', if 
'DDR PUBL AUTO GATE EN' 
asserted, DDR PUBL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR PUBL AUTO GATE EN' 
de-asserted, DDR PUBL clock would 
be force disable. 
1 : DDR PUBL Clock Force enable. 


6.31.1.45 SLEEP STATUS 


0x000000D4 SLEEP_STATUS (0x00000000 SLEEP_STATUS 
| вк | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name тема јами ог STATUS | — VCPISLP STATUS — | 
ИЕР o eee 


| Name |  vcrosiPsrAUS |  CPiSLP STATUS | CPOSLP STATUS | АРЯР STATUS | 
| Type | o _ |) Ww. о (у/ о |. | 
| Reset | o | o | o | o | o | o | o | о | o jo jojo | о | о | с | ос 


SLEEP_STATUS 


Value 


| reserved _ _  ]|[31:24 | RO. | 0x0 [| Reserved | | | | | | | | | | | 


a [23:20] oe | РАН Seer For Doa РО Status of ARM7 Sleep. For Debug Purpose. 
TUS 


VCP1_SLP_STAT | [19:16] 0x0 FSM Status of VCP1 Sleep. For Debug Purpose. 
US 


VCPO SLP SIAT | [15:12] 0x0 FSM Status of VCPO Sleep. For Debug Purpose. 


US 

CP1 SLP STATU | [11: 8] oe ee FSM Status of CP1 Sleep. For Debug Purpose. 
5 

СРО SLP STATU HAE Бан FSM Status of CPO Sleep. For Debug Purpose. 
S 


АР СІР STATUS |[3:0] | RO [0x0 | FSM Status of AP Sleep. For Debug Purpose. 
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6.31.1.46 САТ? TOP CFG 


| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


- B 


| Type | 
| бей/СІг | 
"etl oe eee ГА 


CA7_TOP_CFG 


Мао ГОН a оо 
Clear Value 

[reserved — AM7|[31:1] |RO | |090 | Reserved _ 
CA7 L2RSIDISA RW S/C Cortex-A7 'L2RSTDISABLE' control bit. 
BLE Disable automatic L2 cache invalidate 

at reset. 

0 : L2 cache is reset by hardware. 

1:12 cache is not reset by hardware. 


6.31.1.47 САТ? СО CFG 


СА? СО CFG (0x00000001) 
CA7 CO CFG SET 
CA7 СО CFG CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 


CA7 C0 CFG 
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[meme D јан a ee ы 
Clear Value 

reserved | [31] |RO | |00 | Reserved | 

Cortex-A7 Соге0 'VINITHI' control bit. 

Location of the exception vectors at 


reset. It sets the initial value of the V bit 
in the CP15 System Control Register 


(SCTLR) 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 


Е Е ШИ 
t 


6.31.1.48 CA7_C1_CFG 


This pin is only sampled during reset of 
he processor. 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


м m 


а Б ӰС 
кг мд мы ТС СО ИСА 


| Set/Clr | 


CA7 C1 CFG 


Field Name Type Set/ Reset Description 
ea Value 


[теземеа | 


Cortex-A7 Core1 'VINITHI' control БИ. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 


5% 5 ||| 


6.31.1149 САТ C2 CFG 


This pin is only sampled during reset of 
the processor. 


0х000000Ғ0 CA7 C2 СЕС (0x00000001 CA7 C2 CFG 
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0x000010F0 CA7_C2_CFG SET CA7 C2 CFG SET 
0x000020F0 CA7_C2_CFG CLR CA7_C2_CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


= M 


а ӘБ---------5Е--:2-::-:-::-:-:-:-:-2/ 
| Set/Cir | 
"Rees Тото Тото БЕРЕ Го ee ee 


CA7 C2 CFG 


Clear Value 


[reserved | BUU RO — Le 1 Вевемед aaa a 


a VINITHI C2 0х1 Cortex-A7 Core2 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


6.31.1.50 CA7_C3_CFG 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


= ШЕ 


r а 
| Set/Cir | 
с Ern 


CA7 C3 CFG 
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сене Тш oe Te [ee теты 
Clear Value 


[reserved | меч. „Јо NEM й т 


EE THEM VINITHI C3 0х1 Cortex-A7 Core3 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


6.31.1.51 DDR_CHN_SLEEP_CTRLO 


0x000000F8 DDR СНМ SLEEP CTRLO (0x03FF0000) DDR CHN SLEEP CTRLO 


0x000010F8 DDR_CHN_SLEEP_CTRLO SET EI Се! 
0x000020F8 DDR_CHN SLEEP CTRLO CLR iss тта Ниро 


сен јчјз ајајпјијајчја 22] 21] 20] БІЛ БІН БИН БІЛ 


reserved 


ЕМ EL EN EN EN EN EN EN EN EN EN _EN 
| Туре [rw | ау мо ew | RW | RW | Ew | ви | RW | ни | nw | ни | RW | 
ETE ——f———_{——_—___-+—____1_1_ 
Par ПЕС ЕЯ РЯ thet ete tr tet ste tate tet 


м Е 


DDR СНМ SLEEP СТАО 


Field Name Type Set/ Reset Description 
Clear Value 


DDR_CTRL_AXI_ | [31] 0х0 DDR CTRL AXI LP EN 


LP EN 
E СТАЕ CG [30] EE |ы СТАЕ СОМ SEL 


DDR СНМ9 AXI DDR Channel 9 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 9 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
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channel 9 would be stopped depending 
on'DDR CHN9 AXI STOP SEL' and 
'DDR CHN9 СОМ SEL' condition. 
DDR Channel 8 AXI port low power 
mode. 
0 : Disable Low power mode, clock for 
channel 8 would be always available as 
long as Chip wakeup. 
1: Enable low power mode, clock for 
channel 8 would be stopped depending 
оп РОВ СНМ8 AXI STOP SEL' and 
'DDR CHN8 СОМ SEL' condition. 
DDR CHN7 AXI DDR Channel 7 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 7 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 7 would be stopped depending 
on'DDR CHN7 AXI STOP SEL' and 
Прв CHN7 СОМ SEL' condition. 
DDR СНМ6 AXI DDR Channel 6 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 6 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 6 would be stopped depending 
on'DDR CHN6 AXI STOP SEL' and 
'DDR CHN6 CGM SEL' condition. 
DDR CHN5 AXI DDR Channel 5 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 5 would be always available as 
long as Chip wakeup. 
1: Enable low power mode, clock for 
channel 5 would be stopped depending 
on'DDR CHN5 AXI STOP SEL'and 
'DDR. CHN5 СОМ SEL' condition. 
DDR СНМА AXI DDR Channel 4 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 4 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 4 would be stopped depending 
on'DDR CHN4 AXI STOP SEL'and 
‘DDR_CHN4 СОМ SEL' condition. 
DDR CHNS3 AXI DDR Channel 3 AXI port low power 
LP EN mode. 
0 : Disable Low power mode, clock for 
channel 3 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 3 would be stopped depending 
on'DDR СНМЗ AXI STOP SEL' and 
'DDR CHN3 СОМ SEL' condition. 
DDR CHN2 AXI DDR Channel 2 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 2 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 2 would be stopped depending 
on'DDR CHN2 AXI STOP SEL'and 
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ag tee toa 'DDR_CHN2 СОМ 5ЕГ condition. 


—— DDR Channel 1 AXI port low power 
mode. 
0 : Disable Low power mode, clock for 
channel 1 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 1 would be stopped depending 
on'DDR CHN1 AXI STOP SEL' and 
РОВ CHN1 СОМ SEL' condition. 
DDR CHNO AXI |[16] DDR Channel 0 AXI port low power 
LP ЕМ mode. 
0 : Disable Low power mode, clock for 
channel 0 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 0 would be stopped depending 
on'DDR CHNO AXI STOP SEL' and 
'DDR CHNO ССМ SEL' condition. 


15:10 НО ЈО | [Reserved 2 
са 


0х0 DDR Hae —S 9 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 9 'cactive_chn9'; 
DDR Channel 8 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 8 'cactive. chn8'; 
DDR Channel 7 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 
1 : АХ Low Power Interface of DDR 
Channel 7 'cactive chn7'; 
DDR Channel 6 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 


DDR_CHN8_CG 
M_SEL 


DDR_CHN7_CG 
M_SEL 


DDR_CHN6_CG 
M_SEL 


DDR_CHN5_CG 
M_SEL 


Channel 6 'cactive_chné'; 


0х0 DDR Channel 5 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 5 'cactive_chn5'; 


e 


DDR CHN4 СС 
M SEL 


DDR Channel 4 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 

1 : AXI Low Power Interface of DDR 
Channel 4 'cactive_chn4'; 

DDR Channel 3 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 

1 : AXI Low Power Interface of DDR 
Channel З 'cactive_chn3'; 

DDR Channel 2 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 

1 : AXI Low Power Interface of DDR 
Channel 2 'cactive_chn2'; 

DDR Channel 1 Clock Gating Control: 
0 : AXI Low Power FSM 
control(Recommanded); 

1 : AXI Low Power Interface of DDR 


DDR_CHN3_CG 
M_SEL 


DDR_CHN2_CG 
M_SEL 


DDR_CHN1_CG 
M_SEL 
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po Channel сасһме сїтї; 
DDR Channel 0 Clock Gating Control: 
0 : AXI Low Power FSM 


control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 0-'cactive_chn0'; 


6.31.1.52 DDR CHN SLEEP CTRL1 


0x000000FC DDR СНМ SLEEP CTRL1 (0x00000000) DDR CHN SLEEP CTRL1 


0x000010FC DDR СНМ SLEEP CTRL1 SET PORCH a ТНЫ 
0х000020ЕС DDR_CHN_SLEEP_CTRL1 CLR DDFACHN T i, CTRL1 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


reserved 


= gules fp} ee "= = | 
Set/Cir Sic 
БЕЛ Ги уг за ЕЛЕНЕ 


DDR CHN SLEEP CTRL1 


Field Name Type Set/ Reset Description 
Clear Value 


Wa 10 НО a NEN NI 


DDR CHNS9 AXI 0x0 DDR Channel 9 AXI Stop control. 
STOP SEL 0 : AXI Clock stopped wie in light 
sleep; 
1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR СНМ8 AXI DDR Channel 8 AXI Stop control. 
 SIOP SEL 0 : AXI Clock stopped when in light 
sleep; 
1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR СНМ? AXI 0x0 DDR Channel 7 AXI Stop control. 
_STOP_SEL 0: — Clock stopped when in light 
slee 
1: NG Clock Stopped when in Deep 
Sleep; 
DDR_CHN6_AXI RW S/C 0х0 DDR Channel 6 АХІ Stop control. 
_STOP_SEL 0 : AXI Clock stopped when in light 
sleep; 
1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR CHN5 AXI |[5] RW S/C 0x0 DDR Channel 5 AXI Stop control. 
STOP SEL 0 : AXI Clock stopped when in light 
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sleep; 
1 : АХ! Clock Stopped when in Deep 
Sleep; 
DDR CHNA AXI DDR Channel 4 AXI Stop control. 
STOP SEL x : AXI Clock stopped when in light 
sleep; 
1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR_CHN3_AXI DDR Channel 3 AXI Stop control. 
_STOP_SEL 0: — Clock stopped when in light 


slee 
Te АХ Clock Stopped when т Deep 
Sleep: 
DDR CHN2 AXI DDR Channel 2 AXI Stop control. 
STOP SEL 0 : AXI Clock stopped when in light 
sleep; 
1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR CHN1 AXI DDR Channel 1 AXI Stop control. 
STOP SEL 0 : AXI Clock stopped when in light 
sleep; 
13 AXI Clock Stopped when in Deep 


DDR CHNO AXI DDR Channel 0 AXI Stop control. 
STOP SEL 0 : AXI Clock stopped when in light 
sleep; 
15 ew Clock Stopped when in Deep 
| 


6.31.1.53 DDR. OP MODE СЕС 


0x0000012C DDR OP MODE CFG (0x0A040003) DDR OP MODE CFG 
0x0000112C DDR OP MODE CFG SET DDR OP MODE CFG SET 
| — 0x0000212C | DDR OP MODE CFG CLR DDR OP MODE CFG CLR 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


= = | | | MEME 


type БИИ ИИ ИСТИ ИСТИ ИСТИ ИСС НИНИ 
SetCr | Jjsc|sc|sc|sc| зо 2/2 
| Reset | ШКА o 


mu DDR OPERATE MO E DDR OPERATE. MO 
pan DE € IDLE 


| Type | 50  — во | 
Set/Cir _ — у жш 
РС НЕ ИГҮ НЕТ ЕСІН Ec ЕГІН ЕГІН ВАО НН ГЫШ ШЕТИН ЖҮН | 


DDR OP MODE CFG 


Field Name Type Set/ Reset Description 
Clear Value 


31:29] | RO | |00 |Нвебғі 7 | 
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MODE BUSY 
DDR PUBL RET | [27] Enable PWR ST FSM to assert 
. ЕМ ра save'/pd restore n' signal. 
0 : Disable; 
1 : Enable; 
Reset DDR PHY RET. ЕМ" with 
RST EN Е signal of Power Domain 
Е PUB_SYS'. 
RE | [25] Enable PWR_ST FSM to assert 
‘pd_save'/pd_restore_n' signal. 
0 : Disable; 
1 : Enable; 


DDR PHY AUTO ul DDR PHY Retenton enable. 
ВЕТ ЕМ ШЕ : Disable DDR PHY Retention. 
: Enable DDR PHY Retention. 
DDR OPERATE | (23: ul ШИК Number wait for 
MODE CNT_ LM 'ddr operate mode' stable. 
ЕЯ 15:11] [RO | |00 | Reserved | 


DDR_ О Е [10: 8] --- <----- ddr operate mode' status. 
MODE 


[теземеа_ | НО Јо NEL NK 


DDR Se E На 0x3 Configure value for 
MODE_IDLE 'ddr. operate mode' to indicate idle. 


6.31.1.54 DDR PHY RET СЕС 


ЕТ ВЕТ НЕП БЕ EPIS EET EIE ЕЕ RII SERERE 


м << 


зе e ë 


EM S/C 
"ets оо te et eo lere] 
| Bit | 15 | 14 | 13 | 12 | 11 | 10] 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 J| 1 | O | 


E -—___ Е 


BE 


DDR PHY RET CFG 


Field Name Type Set Reset Description 
Clear Value 
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3137] НО | |00 Веѕемеа | 


DDR UMCTL S [16] R DDR UMCTL Soft Reset. Active High; 
OFT RST 0 : Keep DDR UMCTL in normal mode; 
1 : Reset DDR UMCTL; 


[reserved — — |[i5::1] [RO | |00 | Reserved | 


DDR PHY CKE RW S/C 0x0 DDR PHY 'RET' and 'RET i' control bit. 
RET EN Only effective when 
'DDR PHY AUTO RET EN'asserted. 


6.31.1.55 26M SEL CFG 


26M SEL СҒО (0x00000000) 
26M SEL СЕС SET 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
eset 


ps E is ps ph 
rese 
reserved wed 


БІШЕСЕЕСЕ ЕСЕ RW | RW | 
а ың ааа ЕЛЕЛЕЛ 
ког мт Гг г 


26M_SEL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


СИИ SR) саиииа |Reserved — — — | 


pene RC_4M_SE 0x0 БЕЛЕ | 2 4M Source select: 
ат 


|reserved | НО Јо | Ки 


GGE_26M_SEL 0x0 PEGE eM Sour solace | 26M Source select: 
0 : RFO; 
: RF1 


PUB 26M SEL [ 5] RW PUB 26M Source select: 
x RFO; 
: RF1 


НО ЈО | a NER RR 


0x0 omesse 26M Source select: 
T RFO; 
: RF1 
CPO 26M SEL [ 1] RW CPO 26M Source select: 
А : RFO; 
: ВЕ 
AP_26M_SEL ДБ 26M Source select: 
$ RFO; 
: RF1 
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AON 26M SEL [ 4] ДОМ 26M Source select: 
| RFO; 
: RF 1 
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6.31.1.56  BISR DONE STATUS 


0x00000138 BISR DONE STATUS (0x00000000 BISR DONE STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21. 


ЕНЕ 
ESM | |— (| 3 m 3^ — го | RO | 


Type 


BISR DONE STATUS 

Bii: di Ba Та с) сара 
Value 

[reserved — [31:222] | RO. |000 | Reserved | 

жаны | КАМ с o 

RAP_BISR_DON 

E 

BSR DONE | е {|19 1 

_BISR_DONE 

Ben DONE | "NEN ҸӘ? [OO 

. BISR DONE 

век DONE’ -| CNN јет (| 

BISR_DONE 

укен ES ОНИ 

SR_DONE 


[reserved —  — |[t6] {RO [0x0 [Reserved | 
"әлден |е ж рт - 
_BISR_DONE 

Ааа peje quer — —— 
R_DONE 

gw [m qm |е” — — 
_ВІ5В DONE 

С [m Te "e |в” — — — — 
_ВІ5В DONE 

На НА [m I qm БЕС 
1 BISR DONE 

ee пт Tm "mr [eem — — — — —— 
0 BISR DONE 

ue |4 Tm qm ЕС 
1 BISR DONE 

НЕА тт |е |ш |ә” — — — — 
0 BISR DONE 

ease [mr Te er p a 
SR. DONE 
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ISR_DONE 
R_DONE 


РБ CA7 TOP BI | [4] 0х0 tied to 0 
SR DONE 
PD CA7 СЗ BIS | [3] 0х0 tied to 0 


БИ 
В DONE 
ББ a 
R DONE. 
ет e p er — — — — 


6.31.1.57  BISR BUSY STATUS 


0x0000013C ВОН BUSY STATUS (0x00000000 ВОН BUSY STATUS 
— ENEUBENSCEE И ARTERTEEIHR 2101) мою 


- —H 
ИОНИ IM 


| Type | 


BISR. BUSY STATUS 


Value 


3122] (ВО |00 — [|Reseved | 


PD CP1 COMW | [21] 0х0 tied to 0 
RAP BISR BUS 
Y 
PD CP1 СТЕ P2 | [20] 0x0 floating 

„вв BUSY 


МИ МИ И БИ 
„ВОН BUSY 

Бен m [e И 
BISR BUSY 

PD CP1 СА5 BI | [17] е Б tied to 0 

SR_BUSY 


jreserved 6] [RO |00 | Reserved | 
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МЕНИ Te Te БИ 

-BISR BUSY 

arum mr qe e ОО —— 
R BUSY - 

aw qe qm qee ш — 
 BISR B 

Cierre "e [ser — — —— 
 BISR BUSY _ 

НА т |е qm em — 
1 BISR BUSY 

0 BISR BUSY 

Mum m em —— — 
1 BISR BUSY 

ысы [w qm mem АЗИ 
0 BISR. BUSY 

Rum Јајо eS 
SR BUSY 

|з заварыла e a ANN 
ISR BUSY 

Pup Uer [mew [ee АС 6 о 
SR BUSY 

R BUSY 

R BUSY 

Rp UE ЧБ МИ 
R BUSY 

БАНАНИ m qm qe И 
R BUSY 


6.31.1.58 BISR_BYP_CFG 


| 0х00002140 | BISR BYP CFG CLR 
БЕТІН falaa ea a гарра вој 


- Е 


r — 3 Seem ee eS по 
| Set/Cir_| | sic | sc | sc | sc | sic |_| 
с ЕГЕ; СЕН В A БЕЛІН 
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Set/Cir Sic 
| Reset | fiji | 


BISR_BYP_CFG 


Clear Value 


[reserved [31:22] | RO | |00 | Reserved — 0 1 1 0 | 

PD СРТ COMW т RW SIC 0х1 РЕ, ААР ЭЗ РОНЕ а 
RAP ВВ FOR BYP 

CE BYP 

PD CP1 LTE P2 | [20] RW S/C 0х1 PD CP1 LTE P2 BISR FORCE BY 
BÍSR FORCE P 

BYP 

PD СРТ LTE P1 | [19] RW S/C 0х1 PD_CP1_LTE_P1_BISR_FORCE_BY 
BISR_FORCE Р 

ВУР 


PD_CP1_CEVA_ | [18] RW S/C 0х1 PD_CP1_CEVA_BISR_FORCE_BYP 
Е ОВО В 
Pb | CP1 САБ BI | [17] PD CP1 CA5 BISR FORCE BYP 
SR FORCE BYP 


16] |RO | |00 Веѕемеа Т | 


РО СРО НОЗСЕ праи RW S/C 0х1 PD ДЕТИЩЕ HUSGE BISR FORCE BYP 
BISR FORCE 

BYP 

R FORCE BYP 


PD CPO GSM 1 | [13] RW S/C 0х1 PD CPO GSM 1 BISR FORCE BYP 

BISR. FORCE 

BYP 

PD CPO GSM 0 | [12] RW S/C 0х1 PD CPO GSM 0 BISR FORCE BYP 

ВОН FORCE 

BYP 

PD CPO CEVA | [11] RW S/C 0х1 PD CPO CEVA 1 BISR FORCE BY 

1 BISR FORCE . P 

BYP 

PD СРО СЕУА RW S/C 0х1 PD CPO CEVA 0 BISR FORCE BY 
P 


0 BISR FORCE . 
BYP 

PD СРО АВМ9 RW S/C 0х1 PD_CPO_ARM9_1_BISR_FORCE_BY 
1_BISR_FORCE_ P 

BYP 


PD СРО ARM9 RW S/C 0х1 PD_CPO_ARM9_0_BISR_FORCE_BY 
0 BISR FORCE P 

BYP 

А 
SR_FORCE_BYP 


PD_GPU_TOP_B RW S/C 0х1 PD_GPU_TOP_BISR_FORCE_BYP 
ISA FORCE_BY 


S/C 0х1 PD_AP_SYS_BISR_FORCE_BYP 

R_FORCE_BYP 

S/C Ox1 PD CA7 TOP BISR FORCE BYP 
SR FORCE BYP 

PD СА? СЗ BIS S/C 0х1 PD CA7 СЗ BISR FORCE ВУР 

R FORCE BYP 


PD CA7 C2 BIS PD CA7 C2 BISR FORCE BYP 
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В FORCE BYP БЕНЕН БЕНЕН 


Hus gal СА ВЕН ORCE BYP — 
PD CA7 СІ BIS [[1] 0х1 PD CA7 СТ BISR FORCE BYP 
R FORCE BYP 


PD CA7 CO BIS Пора верят PD СА? CO BISR FORCE ВҮР 
R FORCE BYP 


6.31.1.59 BISR EN СЕС 


BISR EN CFG SET 
ESTIS CE ee Ен јан Из ЕЕ ШЕ ЖНА ГМ 


- Е 


w) TR TT RT ЕЕ 
er | sic | sc | sc | sc | sc |_| 


Type 
Set/Clr | sic 
| Reset | o | o | o | o | o | o | o | o | o | o | o | o | o | o Jj o | 0 | 


BISR EN CFG 


сее Value 


[reserved | [91:22] | 


PD a _COMW ee ү 5с s not used 
RAP_BISR_FOR 

CE_EN 

PD CP1 LTE P2 | [20] RW not used 
BISR_FORCE 

EN 


PD CP1 LTE P1. | [19] RW S/C 0x0 not used 
BISR FORCE 
EN 


PD CP1 CEVA | [18] RW S/C 0x0 not used 
iis FORCE E 
PD | CP1 САБ ВІ | [17] not used 
SR FORCE EN 
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"Seed те Јо. E 


PD СРО HUSGE | [15] RW 0x0 not used 
E FORCE 

R FORCE 

PD CPO SU 1 | [13] S/C БИ 0 not un РЕ 
ВВ FORCE. 

EN 


PD СРО сом 0 | [12] R S/C 0x0 not used 


BISR. FORCE 
EN 


PD CPO CEVA | [11] S/C 0x0 not used 
1 BISR FORCE . 

EN 

PD CPO CEVA | [10] RW S/C 0x0 not used 
0 BISR FORCE . 

EN 


PD СРО ARM9 RW S/C 0x0 not used 
1 BISR FORCE . 
EN 


PD СРО ARM9 S/C 0x0 not used 
Ox а ДИ FORCE 

затон EM |р, | ДҸ — — — — 
SR FORCE EN 

ISR FORCE EN 

p 
R FORCE EN 

SR FORCE EN 

R FORCE EN 

R FOR 

В FORCE | 

В FORCE | 


6.31.1.60 СОМ AUTO САТЕ SEL CFGO 


0х00000148 ССМ AUTO САТЕ SEL СЕСО (ОХЕЕЕЕЕЕЕЕ) Eod eg ЕРШЕ 


И ТИТИ aw | aw Daw | ew СТ | aw CR ИТИ Е | aw [a ре 
| Reset | (јон 
| Bit | 15 | 14 | 13 | 12 | пј 10 | 9 | 8 | 7 | 6 | 5 | 4 | зј2јт | 0 | 
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L L 


L EL L L i. L L EL EL 
Rw Rw 
| Reset | ШЕН ЖӘН 


СОМ AUTO САТЕ SEL CFGO 


жшше Ти ЛЕ eS 
Value 

LTEPLL_DIV_61 [31] RW 0х1 LTEPLL DIV 61M44 auto enable select; 

M44 AUTO GAT 0 : must be enable by software; 

E SEL 1 : auto enable when LTEPLL 30M72 enable; 

LTEPLL DIV 122 | [30] RW LTEPLL DIV. 122M88 auto enable select; 


M88 AUTO GAT 0 : must be enable by software; 

E SEL 1 : auto enable when LTEPLL 61M44 enable; 

LTEPLL DIV 245 | [29] RW 0х1 LTEPLL_DIV_245M76 auto enable select; 

M76 AUTO GAT 0 : must be enable by software; 

E SEL 1 : auto enable when LTEPLL 122М88 enable; 

LTEPLL DIV 68 [28] RW 0х1 LTEPLL_DIV_68M26 auto enable select; 

M26 AUTO САТ 0 : must be enable by software; 

E SEL 1 : auto enable when LTEPLL enable; 

LTEPLL DIV 102 | [27] RW 0х1 LTEPLL ОІМ 102М4 auto enable select; 

M4 AUTO САТЕ 0 : must be enable by software; 

SEL 1 : auto enable when LTEPLL enable; 

LTEPLL DIV 204 RW LTEPLL DIV..204M8 auto enable select; 

M8 AUTO GATE 0 : must be enable by software; 

SEL 1 : auto enable when LTEPLL 102M4 enable; 

LTEPLL DIV 409 LTEPLL DIV 409M6 auto enable select; 

M6 AUTO GATE 0 : must be enable by software; 

SEL 1 : auto enable when LTEPLL 204М8 or 
LTEPLL_68M26 enable; 

LTEPLL DIV 153 | [24] RW 0х1 LTEPLL DIV 153M6 auto enable select; 


M6 AUTO GATE 0 : must be enable by software; 
SEL 1 : auto enable when LTEPLL enable; 
LTEPLL DIV 307 | [23] RW 0х1 LTEPLL ОІМ 307М2 auto enable select; 

M2 AUTO GATE 0 : must be enable by software; 

SEL 1 : auto enable when LTEPLL 153M6 enable; 
LTEPLL DIV 614 | [22] RW 0х1 LTEPLL DIV 614М4 auto enable select; 

M4 AUTO GATE 0 : must be enable by software; 

SEL 1 : auto enable when LTEPLL enable; 
TWPLL ОМ 5M1 | [21] RW 0х1 TWPLL DIV 5M12 auto enable select; 

2 AUTO СОАТЕ | 0 : must be enable by software; 

SEL 1 : auto enable when TWPLL enable; 

TWPLL DIV 10M | [20] RW 0х1 TWPLL_DIV_10M24 auto enable select; 

24 AUTO GATE 0 : must be enable by software; 

_SEL 1 : auto enable when TWPLL 5M12 enable; 
TWPLL_DIV_38M_ | [19] RW 0х1 TWPLL_DIV_38M4 auto enable select; 

4 AUTO GATE” 0 : must be enable by software; 

SEL 1 : auto enable when TWPLL enable; 
TWPLL_DIV_76M | [18] RW 0х1 TWPLL DIV 76M8 auto enable select; 

8 AUTO GATE 0 : must be enable by software; 

SEL 1 : auto enable when TWPLL 38MA4 enable; 


TWPLL ОІМ 51M | [17] RW 0х1 TWPLL_DIV_51M2 auto enable select; 
2 AUTO GATE | 0 : must be enable by software; 
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: auto enable when TWPLL_10M24 enable; 


TWPLL_DIV_64M ани sat DIV_64M auto enable select; 
_АЧТО_САТЕ_$ "E must be enable by software; 

EL 

TWPLL ОІМ 153 | [15] 
M6 AUTO GATE 
SEL 


: auto enable when TWPLL enable; 
TWPLL DIV 128 | [14] 
M AUTO GATE . 
SEL 


TWPLL DIV 256 | [13] 
M AUTO САТЕ | 

SEL 

TWPLL DIV 12M | [12] 
AUTO GATE S 

EL 

TWPLL DIV 24M | [11] 


TELS DIV 153M6 auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL ! 51 M2 or 
TWPLL 76М8 enable; 

TWPLL DIV. 128M auto enable select; 
A must be enable by software; 

: auto enable when TWPLL | 64M enable; 
We DIV_256M auto enable select; 
of must be enable by software; 

: auto enable when TWPLL . 128M enable; 
TELS DIV 12M auto enable select; 
ne must be enable by software; 

: auto enable when TWPLL enable: 
TWEE DIV_24M auto enable select; 
_AUTO_GATE_S re must be enable by software; 

EL : auto enable when TWPLL . 12M enable; 


TWPLL DIV 48M | [10] TWELL- DIV 48M auto enable select; 
AUTO GATE S E must be enable by software; 
EL : auto enable when TWPLL | 24M enable; 


TWPLL DIV 96M WELLE DIV_96M auto enable select; 
AUTO GATE 5 E must be enable by software; 

EL : auto enable when TWPLL enable; 
TWELIN DIV 102M2 auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL enable; 
TWPLL DIV 192M auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL | 96M enable; 
TWPLL ОМ 219M4 auto enable select; 
"E must be enable by software; 

: auto enable when TWPLL enable; 
TWPLL-DIV ЗУМ auto enable select; 
| : must.be enable by software; 

: auto. enable when TWPLL_153M6 enable; 
Құда болары зге auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL_192M or 
TWPLL_48M enable; 


TWPLL_DIV_102 
M2_AUTO_GATE 
SEL 


TWPLL ОМ 192 | [7] 
M AUTO САТЕ | 

SEL 

ТМ/РЕЕ DIV 219 

МА ое. САТЕ 


TW BI DIV 307 |[5 
M2 AUTO GATE 
SEL 


M AUTO GATE _ 
SEL 


TWPLL DIV 512 |[3] TWPLL DIV 512M6 auto enable select; 
M AUTO GATE . 0 : must be enable by software; 
SEL 1 : auto enable when TWPLL_256M or 
TWPLL 102М4 enable; 

TWPLL DIV 768 |[2] острови auto enable select; 
M- Ец САТЕ_ re must be enable by software; 

: auto enable when TWPLL_384M6 enable; 
АР DN ON [1] ШЕ DIV_33M auto enable select; 
puer GATE SE E must be enable by software; 

: auto enable when DPLL enable; 
WELL DIV 50M MPU DIV_50M auto enable select; 
ыш GATE_SE T must be enable by software; 

: auto enable when MPLL enable: 


MR Еј 
TWPLL ОУ 384 | [4] Si 


6.31.1.61 CGM_AUTO_GATE_SEL_CFG1 


0x0000014C ССМ AUTO САТЕ SEL CFG1 (0xFFFFFFFF) сом А ME MM. в 


[ Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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G1 
| Reset | | 


СОМ AUTO САТЕ SEL CFG1 
Value 


СОМ IWPLL 12 | [31] 0х1 TWPLL_128M MM auto enable select; 
8M_MM_AUTO_ 0 : must be enable by software; 
GATE_SEL_CFG 1 : auto enable when AP SYS enable: 
1 


CGM_TWPLL_15 pAa BNET 53M6 MM auto enable select; 
3M6 MM AUTO р must be enable by software; 
GATE_SEL : auto enable when AP SYS enable; 


CGM_TWPLL_19 A "T3 TELS 192M MM auto enable select; 


2M MM AUTO 0 : must be enable by software; 
GATE SEL : auto enable when AP SYS enable: 


CGM_TWPLL_25 | [28] TWPLL_256M MM auto enable select; 
6M_MM_AUTO_ 0 : must be enable by software; 
GATE_SEL 1 : auto enable when AP SYS enable; 


CGM_TWPLL_30 | [27] RW 0х1 TWPLL_307M2 MM auto enable select; 
7M2 MM AUTO 0 : must be enable by software; 
GATE SEL 1 : auto enable when AP SYS enable; 


CGM 26M MM [26] RW 0х1 26M ММ auto enable select; 
AUTO_GATE_SE 0 : must be enable by software; 


L 1 : auto enable when AP SYS enable; 
CGM TWPLL 12 | [25] RW TWPLL_12M AP auto enable select; 
М АР АЏТО GA | : must be enable by software; 
TE_SEL : auto enable when AP SYS enable; 
CGM_TWPLL_24 | [24] RW 0х1 TWELL- 24M AP auto enable select; 


M AP AUTO GA ч must be enable by software; 
TE_SEL : auto enable when AP SYS enable: 


CGM_TWPLL_48 | [23] TWPLE . 48M AP auto enable select; 
M AP AUTO GA A must be enable by software; 
TE SEL : auto enable when AP SYS enable; 
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CGM_TWPLL_51 | [22] TWPLL_51M2 AP auto enable select; 
M2 AP AUTO G | : must be enable by software; 
ATE_SEL : auto enable when АР SYS enable; 


CGM_TWPLL_64 | [21] TWPLL Oa AP auto enable select; 
M АР AUTO СА 0 : must be enable by software; 

TE SEL 1 : auto enable when AP SYS enable; 
CGM TWPLL 76 | [20] RW TWPLL_76M8 AP auto enable select; 
M8 AP AUTO G 0 : must be enable by software; 

ATE SEL 1 : auto enable when AP SYS enable; 
ССМ IWPLL 96 | [19] RW 0х1 TWPLL. 96M AP auto enable select; 
M AP AUTO GA 0 : must be enable by software; 

TE SEL 1 : auto enable when AP SYS enable; 
ССМ IWPLL 12 | [18] RW 0х1 TWPLL_128M AP auto enable select; 
8M AP AUTO С 0: must be enable by software; 
ATE_SEL : auto enable when AP SYS enable; 
CGM_TWPLL_15 | [17] 
3M6_AP_AUTO_ 
GATE_SEL 
CGM_TWPLL_19 | [16] 
2M_AP_AUTO_G 
ATE_SEL 
CGM_TWPLL_25 | [15] 
6M_AP_AUTO_G 
ATE_SEL 
CGM_TWPLL_30 | [14] 
7М2_АР_АЧТО_ 
GATE_SEL 
CGM_TWPLL_38 | [13] 
4M_AP_AUTO_G 
ATE_SEL 

CGM TWPLL. 51 | [12] 
2M AP AUTO G 

ATE SEL 

СОМ TWPLL 76 | [11] 


TWEE 153M6 AP auto enable select; 
E must be enable by software; 

: auto enable when AP SYS enable; 
WEEE 192M AP auto enable select; 
"E must be enable by software; 

: auto enable when AP SYS enable; 
TWELL . 256M AP auto enable select; 
"E must be enable by software; 

: auto enable when AP SYS enable; 
TELE . 307М2 AP auto enable select; 
"E must be enable by software; 

: auto enable when AP SYS enable; 
TEL . 384M AP auto enable select; 
nf must be enable by software; 

: auto enable when AP SYS enable; 
TWELL- 512M AP auto enable select; 
0 : must be enable by software; 

1 ашо enable when СА? ТОР enable; 
TWPLL 768M AP auto enable select; 
8M AP AUTO G 2% must be enable by software; 
ATE_SEL : auto enable when CA7 TOP enable; 


CGM_LTEPLL_A | [10] 99, AP auto enable select; 

P AUTO GATE 1: must be enable by software: 

SEL : auto enable when СА? TOP enable; 
CGM TWPLL AP TWEE AP auto enable select; 
AUTO GATE S 
EL 


5; must be enable by software: 

: auto enable when СА7 TOP enable; 
сам DPLL AP OPEL AP auto enable select; 
AUTO_GATE_SE "E must be enable by software; 

L : auto enable when СА? TOP enable; 
СОМ MPLL AP | [7] WELL AP auto enable select; 
AUTO GATE SE 4 must be enable by software; 

: auto enable when СА? ТОР enable; 
БЕМ AP auto enable select; 
T. must be enable by software; 

: auto enable when CA7 TOP enable; 
s 2M auto enable select; 
| must be enable by software; 

: auto enable when RC1 enable; 
nee 2M auto enable select; 
| must be enable by software; 

: auto enable when RCO enable; 
A 1M auto enable select; 
a must be enable by software; 

: auto enable when AON XTLBUF enable; 
A 2M auto enable select; 
"E must be enable by software; 

: auto enable when AON 1M enable; 


L 
CGM 26M AP A 
UTO GATE SEL 


АСТ 2M AUTO |151 
GATE SEL 


RCO 2M AUTO |174) 
GATE SEL 


AON ТМ АОТО |[3] 
GATE_SEL 


AON_2M_AUTO_ | [2] 
GATE_SEL 
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AON_13M_AUTO | [1] RW 0х1 AO1 13M auto enable select; 
—GATE SEL | : must be enable by software; 
: auto enable when AON. XTLBUF enable; 


LTEPLL_DIV_30 MEPL DIV 30M72 auto enable select; 
M72 AUTO GAT "E must be enable by software; 

E SEL : auto enable when LTEPLL enable; 
6.31.1.62 СОМ AUTO GATE SEL CFG2 


0x00000150 ССМ AUTO САТЕ SEL CFG2 (ОХЕЕЕЕЕЕЕЕ) зае aber о 


CGM_AUTO_GATE_SEL_CFG2 


Bc ON е ар санат 
Value 

CGM LTEPLL 24 | [31] 0х1 LTEPLL_245M76 СР1 auto enable select; 

5M76_CP1_AUT $ must be enable by software; 

О GATE SEL : auto enable when CP1 SYS enable; 


CGM LTEPLL 30 | [30] EBLE 307M2 CP1 auto enable select; 
7M2_CP1_AUTO "E must be enable by software; 
_ ВАТЕ SEL : auto enable when CP1 SYS enable; 


ССМ LTEPLL 61 | [29] ты 614M4 СРТ auto enable select; 
4M4 CP1 AUTO "E must be enable by software; 
 GATE SEL : auto enable when CA5 TOP enable; 


СОМ 26M CP1 | [28] 2558 CP1 auto enable select; 
pele GATE_SE $ must be enable by software; 
: auto enable when CA5 TOP enable; 
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(Е РАЕАОТВОМ` 
ewm Ис eee. 
—GATE SEL : auto enable when CPO SYS enable; 


CGM_TWPLL_10 
M24 СРО AUTO 
_GATE_SEL 
CGM_TWPLL_51 
М2 СРО AUTO 
САТЕ SEL 
CGM_TWPLL_76 
M8 СРО AUTO 
GATE SEL 

СОМ TWPLL 15 
3M6 CPO AUTO 
_ САТЕ SEL 
CGM_TWPLL_48 
M СРО AUTO G 
ATE SEL 

CGM TWPLL 96 
M CPO AUTO G 
ATE SEL 

CGM TWPLL 19 
2M СРО AUTO. 
GATE SEL 

CGM TWPLL 64 
M CPO AUTO G 
ATE, SEL 

CGM TWPLL 10 
2M4 CPO AUTO 
_GATE SEL 
CGM TWPLL 12 
8M СРО AUTO _ 
GATE SEL 

СОМ TWPLL 25 
6М СРО AUTO _ 
САТЕ SEL 
CGM_TWPLL_21 
9M СРО AUTO _ 
GATE SEL 

СОМ ТҮР 21 
9М4 CPO AUTO 
_GATE_SEL 
CGM_TWPLL_30 
7M2 CPO AUTO 
_GATE_SEL 
CGM_TWPLL_51 
2M СРО AUTO 
GATE SEL 

СОМ 26M СРО 
AUTO_GATE_SE 
L 
CGM_TWPLL_15 
3M6_GPU_AUTO 
_GATE_SEL 
CGM_TWPLL_19 


2M_GPU_AUTO_ 


GATE_SEL 
СОМ TWPLL. 25 
6M GPU AUTO _ 
GATE SEL 
CGM TWPLL 30 
7M2 GPU AUTO 
_GATE_SEL 


[26] 
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TWPLL_10M24 СРО auto enable select; 
| : must be enable by software; 
: auto enable when CPO SYS enable; 


[25] TWPLL 51М2 СРО auto enable select; 
T must be enable by software; 
: auto enable when CPO SYS enable; 


м 


[23] 


[22] 


[21] 


[20] 


[19] 


[18] 


[17] 


[16] 


[14] 


[13] 


[11] 


ҮР 192M СРО auto enable select; 
e must be enable by software; 


"T 


RW 


"T 
Mu 


TELLE 76M8 CPO auto enable select; 
4 mustbe enable by software; 

: auto enable when СРО SYS enable; 
TWEE 153M6 СРО auto enable select; 
of must be enable by software; 

- auto enable when CPO SYS enable; 
WELL . 48M СРО auto enable select; 
ne must be enable by software; 

: auto enable when CPO SYS enable; 
TWEE 96M СРО auto enable select; 
"E must be enable by software; 

: auto enable when CPO SYS enable; 


: auto enable when CPO SYS enable; 
TWELL- 64M CPO auto enable select; 
E must be enable by software; 

: auto enable when СРО SYS enable; 
TELLS 102M4 СРО auto enable select; 
0 : must be enable by software; 

1 : auto enable when СРО SYS enable; 
TWPLL_128M СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when СРО SYS enable; 
TWPLL 256M СРО auto enable select; 
"E must be enable by software; 

: auto enable when CPO SYS enable; 

used 


0х1 TWPLL. 219M4 СРО auto enable select; 
94 must be enable by software; 
- auto enable when CPO SYS enable; 
TELE _307М2 СРО auto enable select; 
"E must be enable by software; 
: auto enable when CPO SYS enable; 
WELLE 512M CPO auto enable select; 
A must be enable by software; 
: auto enable when CPO SYS enable; 
258 CPO auto enable select; 
"E must be enable by software; 
: auto enable when CPO SYS enable; 
=] TWEE 153M6 GPU auto enable select; 
0 : must be enable by software; 
: auto enable when AP SYS enable: 


[9] TWPLL_192M GPU auto enable select; 
0 : must be enable by software; 
1 : auto enable when AP SYS enable; 
mE В 


[7] 


0х1 TWPLL_256M GPU auto enable select; 
0 : must be enable by software; 
1 : auto enable when AP SYS enable; 
TWPLL_307M2 GPU auto enable select; 


0 : must be enable by software; 
1 : auto enable when AP SYS enable; 


CGM_TWPLL 38 |[6] | RW [0х1 | TWPLL 384M GPU auto enable select; 
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SET | RENE — 
GATE SEL : auto enable when АР SYS enables 


CGM IWPLL 51 | [5] TWPLL_512M GPU auto enable select; 
2M_GPU_AUTO_ | : must be enable by software; 
GATE_SEL : auto enable when AP SYS enable; 
ССМ IWPLL 24 | [4] TWPLL елар MM auto enable select; 
M MM AUTO G 0 : must be enable by software; 

ATE SEL 1 : auto enable when AP SYS enable; 


CGM TWPLL 48 |[3] RW 0х1 TWPLL_48M ММ auto enable select; 
M MM AUTO G 0 : must be enable by software; 


ATE SEL 1 : auto enable when AP SYS enable; 
ССМ IWPLL 64 | [2] RW 0х1 TWPLL_64M MM auto enable select; 
M MM AUTO G | >must be enable by software; 

ATE_SEL : auto enable when AP SYS enable; 
CGM_TWPLL_76 EIER ҮР 76М8 MM auto enable select; 
M8 MM AUTO 0 : must be enable by software; 

GATE SEL : auto enable when AP SYS enable; 


CGM TWPLL 96 TWPLL 96M MM auto enable select; 
M MM AUTO G "E must be enable by software; 
ATE SEL : auto enable when AP SYS enable; 


6.31.1.63 СОМ AUTO GATE SEL СҒОЗ 


| Ox00000154 — |. СОМ AUTO САТЕ SEL CFG3(Dx000FFFFF) | | AUTO САТЕ SEL CFG3 |. СОМ AUTO САТЕ SEL CFG3(Dx000FFFFF) | 
e eec pcm 


[o4 _ 


pee 
sc ИГЕ ИГЕ ИГЕ ЕЕ ИГЕ 


E | AUTO GATE SEL C 
РАСЫ 


| Reset | || 


CGM_AUTO_GATE_SEL_CFG3 


Field Name | Bit | Туре | Reset | Description | 
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yy Јо Ee EE ee 
3120] [RO |00  [|Reseved | 


CA5_TOP_AUTO | [19] 


_GATE_SEL 


CA7_TOP_AUTO 
_GATE_SEL 


CGM_TWPLL_48 
M CP1 AUTO G 
ATE SEL 

СОМ TWPLL 51 
M2 CP1 AUTO 
GATE SEL 

CGM TWPLL 64 
M CP1 AUTO G 
ATE SEL 

CGM TWPLL 76 
M8 CP1 AUTO 
GATE SEL 

CGM TWPLL 96 
M CP1 AUTO G 
ATE SEL 

CGM TWPLL 12 
8M CP1 AUTO 
GATE SEL 

СОМ TWPLL 15 
3M6 CP1 AUTO 
 GATE SEL 
CGM TWPLL 19 
2M CP1 AUTO 
GATE SEL 

СОМ TWPLL 25 
6M CP1 AUTO 
GATE SEL 

CGM TWPLL 51 
2M CP1 AUTO 
GATE SEL 

CGM TWPLL 76 
8M CP1 AUTO 
GATE SEL 

CGM LTEPLL 30 
M72 CP1 AUTO 
 GATE SEL 
CGM LTEPLL 61 
M44 CP1 AUTO 
_ САТЕ SEL 
CGM_LTEPLL_68 
M26_CP1_AUTO 
_GATE_SEL 
CGM_LTEPLL_10 
2M4_CP1_AUTO 
_GATE_SEL 
CGM_LTEPLL_12 
2M88_CP1_AUT 
O_GATE_SEL 
СОМ LTEPLL. 15 
3M6 CP1 AUTO 
_ САТЕ SEL 
CGM_LTEPLL_20 
4M8_CP1_AUTO 
_GATE_SEL 


[18] 


[17] 


[16] 


[15] 


[14] 


[13] 


[11] 


Ши 


"er 
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Е "1 
TWPLL 153M6 CP1 auto enable select; 
0 : must be enable by software; 
1 : auto enable when CP1 SYS enable; 


0х1 CA5 TOP auto enable select; 
| : enable when СА5 TOP enable; 

: auto enable when CP1 SYS enable; 
oie TOP auto enable select; 
| auto enable when AP SYS enable; 

: enable when CA5 TOP enable; 
TWEE _48M CP1 auto enable select; 
PE must be enable by software; 

: auto enable when CP1 SYS enable; 
TELS 51M2 CP1 auto enable select; 
rf must be enable by software; 

“auto enable when CP1 SYS enable; 
TWEE 64M CP1 auto enable select; 
$ must be enable by software; 

: auto enable when CP1 SYS enable; 
TWELS 76M8 CP1 auto enable select; 
PE must be enable by software; 

: auto enable when CP1 SYS enable; 
TWELL- 96M CP1 auto enable select; 
ne must be enable by software; 

: auto enable when CP1 SYS enable; 
TWEE 128M CP1 auto enable select; 
0 : must be enable by software; 

: auto enable when CP1 SYS enable; 


TWPLL. 192M CP1 auto enable select; 
0 : must be enable by software; 
1 : auto enable when СР1 SYS enable; 
TWPLL 256M CP1 auto enable select; 
4 must be enable by software; 

: auto enable when CP1 SYS enable; 
TELS 512M CP1 auto enable select; 
4 must be enable by software; 

: auto enable when CP1 SYS enable; 
TWELL- 768M CP1 auto enable select; 
94 must be enable by software; 

- auto enable when CP1 SYS enable; 
CREPE: 30M72 CP1 auto enable select; 
+ must be enable by software; 

: auto enable when CP1 SYS enable; 
ТЕР 61M44 СР1 auto enable select; 
|. must be enable by software; 

: auto enable when CP1 SYS enable; 
ТЕР 68М26 СР1 auto enable select; 
"E must be enable by software; 

: auto enable when CP1 SYS enable; 
ТЕРГ 102М4 СР1 auto enable select; 
1. must be enable by software; 

: auto enable when CP1 SYS enable; 
HER 22M88 CP1 auto enable select; 
| : must be enable by software; 

: auto enable when CP1 SYS enable; 
8556 53M6 CP1 auto enable select; 
| : must be enable by software; 

: auto enable when CP1 SYS enable; 


LTÉPLL зата CP1 auto enable select; 
| : must be enable by software; 
: auto enable when CP1 SYS enable; 
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6.31.1.64 CGM FORCE EN CFGO 


0x00000158 СОМ FORCE EN СҒС0 (ОХЕЕЕЕЕЕЕЕ CGM FORCE EN CFGO 


CGM IWPLL 51 СОМ. TWPLL 512М GPU software enable, only 
2M GPU FORC Only effective when 
E EN сам TWPLL 512M GPU AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 24 CGM TWPLL 24M MM software enable, only 
M MM FORCE Only effective when 
EN 'CGM TWPLL 24M MM AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 48 CGM TWPLL 48M MM software enable, only 
M MM FORCE Only effective when 
EN 'CGM TWPLL 48M MM AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 64 RW Ox CGM TWPLL 64M MM software enable, only 
M MM FORCE Only effective when 
EN 'CGM TWPLL 64M MM AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 882 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZB SPREADTRUM 


M8 MM FORCE 
СЕМ 


CGM_TWPLL_96 
M MM FORCE 
EN 


CGM TWPLL 12 
8M MM FORCE 
. EN CFG1 


CGM TWPLL 15 
3M6 MM FORC 
E EN 


CGM TWPLL 18 
2M MM FORCE 
. EN 


CGM TWPLL 25 
6M MM FORCE 
. ЕМ 


CGM TWPLL 30 
7M2 MM FORC 
E EN 


СОМ 26M ММ. 
ҒОНСЕ ЕМ 


CGM_TWPLL_12 
M_AP_FORCE_E 
N 


CGM TWPLL 24 
M AP FORCE E 
N 


СОМ TWPLL- 48 
M AP FORCE E 
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Only effective when 

'CGM TWPLL 76M8 MM. AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM_TWPLL_96M_MM software enable, only 
Only effective when 

'CGM TWPLL 96M MM AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 128M MM software enable, only 
Only effective when 

'CGM TWPLL 128M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 153M6 MM software enable, only 
Only effective when 

'CGM TWPLL 153M6 MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 182M MM software enable, only 
Only effective when 

'CGM TWPLL 182M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 256M MM software enable, only 
Only effective when 

'CGM TWPLL 256M MM GPU AUTO GATE 
SEL' de-asserted. 

0 : disable; 

1 : enable; 

СОМ TWPLL 307М2 MM СРО software 
enable, only Only effective when 

'CGM TWPLL 307M2 MM GPU AUTO GATE 
. SEL' de-asserted. 

0 : disable; 

1: enable; 

CGM 26M MM software enable, only Only 
effective when 

'CGM 26M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 12M AP software enable, only 
Only effective when 

'CGM TWPLL 12M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 24M AP software enable, only 
Only effective when 

'CGM TWPLL 24M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM_TWPLL_48M_AP software enable, only 
Only effective when 

'CGM TWPLL 48M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 
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Го I enable | 


Ке a 
CGM_TWPLL_51 | [16] RW 0х1 CGM_TWPLL_51M2_AP software enable, only 
M2 AP FORCE Only effective when 
EN 'CGM TWPLL 51M2 AP AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 64 | [15] CGM TWPLL 64M AP software enable, only 
M AP FORCE E 
N 


Only effective when 

'CGM TWPLL 64M AP AUTO GATE SEL' 
CGM TWPLL 76 
M8 AP FORCE 


de-asserted. 
EN 


0 : disable; 

1 : enable; 

CGM_TWPLL_76M8_AP software enable, only 
Only effective when 

'CGM TWPLL 76M8 AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 96M AP software enable, only 
Only effective when 

'CGM TWPLL 96M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 128M AP software enable, only 
Only effective when 

сам TWPLL 128M AP AUTO. САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 


0х1 CGM_TWPLL_153M6_AP software enable, only 
Only effective when 
'CGM TWPLL 153M6 AP AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


CGM TWPLL 96 
M AP FORCE E 
N 


СОМ TWPLL 12 
8M AP FORCE _ 
EN 


CGM TWPLL 19 
2M AP FORCE 
EN 


CGM TWPLL 192M AP software enable, only 
Only effective when 

'CGM. TWPLL 192M AP AUTO GATE SEL' 
de-asserted. 

0.: disable; 

1 : enable; 

ССМ IWPLL 256М AP software enable, only 
Only effective when 

'CGM TWPLL 256M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 307M2 AP software enable, only 
Only effective when 

'CGM TWPLL 307M2 AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 384M AP software enable, only 
Only effective when 

'CGM TWPLL 384M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ TWPLL 512М AP software enable, only 
Only effective when 

'CGM TWPLL 512M AP AUTO GATE SEL' 


CGM TWPLL 25 
6M AP FORCE. 
EN 


CGM TWPLL 30 
7M2 AP FORCE 
EN 


CGM TWPLL 38 
4M AP FORCE. 
EN 


CGM TWPLL 51 
2M AP FORCE 
EN 


CGM TWPLL 15 RW 
3M6 AP FORCE 
. EN 
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[4] RW 0х1 


CGM_TWPLL_76 
8M_AP_FORCE_ 
EN 


CGM_LTEPLL_A 
P_FORCE_EN 


CGM_TWPLL_AP 
_FORCE_EN 


CGM_DPLL_AP_ 
FORCE_EN 


CGM_MPLL_AP_ 
FORCE_EN 


CGM_26M_AP_F 
ORCE_EN 


6.31.1.65 СОМ FORCE EN CFG1 


0x0000015C 


CG 
M_T 


CG 
M_T 


ССМ FORCE EN CFG1 (ОХЕЕЕЕЕЕЕЕ 
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de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 768М AP software enable, only 
Only effective when 

сам TWPLL 768M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM LTEPLL AP software enable, only Only 
effective when 

Сам LTEPLL AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL AP software enable, only Only 
effective when 

'CGM TWPLL AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM DPLL AP GPU software enable, only Only 
effective when 

'CGM DPLL AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM MPLL AP software enable, only Only 
effective when 

'CGM MPLL AP GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ 26М АР software enable, only Only 
effective when 

'CGM 26M AP AUTO GATE SEL' de-asserted. 
0 : disable; 

1 : enable; 


CGM FORCE EN CFG1 


WPL 


WPL 


L6 L 1 


WPL 
CPO 
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EN 
| Reset | fiji | 


CGM_FORCE_EN_CFG1 


Value 


CGM_LTEPLL_61 | [31] 0х1 LTEPLL 61M44 CP1 software enable, 
M44 CP1 FORC a | Only effective when 
E EN 'CGM LTEPLL 61M44 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


CGM LTEPLL 68 | [30] CGM_LTEPLL_68M26_CP1 software enable, 
M26 CP1 FORC only Only effective when 
E EN "СОМ LTEPLL 68M26 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


СОМ LTEPLL 10 | [29] RW CGM_LTEPLL_102M4_CP1 software enable, 
2М4 CP1 FORC only Only effective when 
E EN сам LTEPLL 102M4 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
СОМ LTEPLL 12 | [28] RW СОМ LTEPLL 122М88 CP1 software enable, 
2M88 CP1 FOR only Only effective when | 
CE EN сам LTEPLL 122M88 CP1 AUTO GATE SE 
L' de-asserted. 
0 : disable; 
1 : enable; 


CGM LTEPLL 15 | [27] RW CGM_LTEPLL_153M6_CP1 software enable, 
3M6 CP1 FORC only Only effective when 
E EN 'CGM LTEPLL 153M6 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM LTEPLL 20 | [26] RW CGM_LTEPLL_204M8_ CP1 software enable, 
4M8 CP1 FORC only Only effective when 
E EN сам LTEPLL 204M8 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM LTEPLL 24 | [25] RW CGM_LTEPLL_245M76_CP1 software enable, 
5M76_CP1_FOR only Only effective when 
CE_EN "СОМ LTEPLL 245M76 CP1 AUTO САТЕ SE 
L' de-asserted. 
0 : disable; 
1 : enable; 
CGM LTEPLL 30 | [24] RW СОМ LTEPLL 307M2 CP1 software enable, 
7M2 CP1 FORC only Only effective when 
E EN 'CGM LTEPLL 307M2 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
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CGM LTEPLL 61 
4M4 CP1 FORC 
E EN 


CGM 26M CP1 
FORCE EN 


СОМ IWPLL 5 
M12 СРО ЕОВС 
Е ЕМ 


СОМ TWPLL 10 
M24 СРО FORC 
E EN 


СОМ TWPLL 51 
M2 CPO FORCE 
. ЕМ 


CGM TWPLL 76 
M8 СРО FORCE 


_EN 


CGM_TWPLL_15 
3M6 СРО РОВС 
E ЕМ 


CGM_TWPLL_48 
M СРО FORCE _ 
EN 


СОМ TWPLL 96 
M СРО FORCE 
EN 


CGM TWPLL 19 
2M СРО FORCE 
. EN 


CGM TWPLL 64 
M СРО FORCE _ 
EN 


[23] 
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СОМ LTEPLL 614M4 CP1 software enable, 
only Only effective when 

'CGM LTEPLL 614M4 CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ 26M CP1 software enable, only Only 
effective when 

сам 26M СР1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 5M12 CPO software enable, only 
Only effective when 

'CGM TWPLL 5M12 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ TIWPLL 10M24 СРО software enable, only 
Only effective when 

'CGM TWPLL 10M24 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 51М2 СРО software enable, only 
Only effective when 

'CGM TWPLL 51M2 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ TWPLL 76М8 СРО software enable, only 
Only effective when 

сам TWPLL 76M8 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 153M6 СРО software enable, only 
Only effective when 

сам TWPLL 153M6 СРО AUTO САТЕ SEL' 
de-asserted. 

0: disable; 

t: enable; 

СОМ TWPLL 48M СРО software enable, only 
Only effective when 

'CGM TWPLL 48M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ TWPLL 96M СРО software enable, only 
Only effective when 

'CGM TWPLL 96M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 192M СРО software enable, only 
Only effective when 

'CGM TWPLL 192M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ TWPLL 64M СРО software enable, only 
Only effective when 

'CGM TWPLL 64M CPO AUTO GATE SEL' 
de-asserted. 
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ЧА 


CGM_TWPLL_10 
2M4 CPO ЕОВС 
E EN 


CGM TWPLL 12 
8M CPO FORCE 
. EN 


CGM TWPLL 25 
6M СРО FORCE 
_EN 


CGM_TWPLL_21 
9М СРО ЕОВСЕ 
_EN 


CGM_TWPLL_21 
9M4 СРО FORC 
E EN 


СОМ TIWPLL 30 
7М2. СРО РОВС 
Е EN 


CGM_TWPLL_51 
2M СРО FORCE 
. ЕМ 


СОМ 26M CPO. 
FORCE EN 


CGM TWPLL 15 
3M6 GPU FORC 
E EN 


CGM TWPLL 19 
2M GPU FORC 
E EN 


COM IWPLL 102M4 СРО software enable, only 
Only effective when 

'CGM TWPLL 102M4 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 128M СРО software enable, only 
Only effective when 

СОМ TWPLL 128M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ TWPLL 256M СРО software enable, only 
Only effective when 

'CGM TWPLL 256M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 219M СРО software enable, only 
Only effective when 

'CGM TWPLL 219M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ TWPLL. 219M4 СРО software enable, only 
Only effective when 

'CGM TWPLL 219M4 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 307M2 CPO software enable, only 
Only effective when 

'CGM TWPLL 307M2 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ TWPLL 512M СРО software enable, only 
Only effective when 

СОМ TWPLL 512M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ 26M СРО software enable, only Only 
effective when 

'CGM 26M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ TWPLL 153M6 ОРО software enable, 
only Only effective when 

'CGM TWPLL 153M6 GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 192M GPU software enable, only 
Only effective when 

'CGM TWPLL 192M GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 

i: 


ССМ TWPLL 256M СРО software enable, only 
Only effective when 
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'CGM TWPLL 256M GPU AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 30 СОМ TWPLL 307М2 GPU software enable, 
7M2 GPU FORC only Only effective when 
E EN 'CGM TWPLL 307M2 GPU AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
СОМ TWPLL 38 СОМ TWPLL 384M СРО software enable, only 
4M GPU FORC Only effective when 
E EN 'CGM TWPLL 384M GPU AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


CGM FORCE EN CFG2 


Value 


TWPLL DIV 38M | [31] RW 0х1 TWPLL_DIV_38M4 software enable, only Only 
4 FORCE_EN effective when 
"IWPLL DIV 38M4 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


TWPLL DIV 76M | [30] TWPLL DIV 76M8 software enable, only Only 
8 FORCE EN effective when 
"IWPLL DIV 76M8 AUTO GATE SEL' 
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TWPLL_DIV_51M | [29] 
RW 0х1 


2 FORCE EN 
[28] 


TWPLL DIV 64M 
. FORCE EN 


TWPLL DIV 153 
M6 FORCE EN 


[27] 


TWPLL DIV 128 
M FORCE EN 


TWPLL DIV 256 
M FORCE EN 


TWPLL DIV 12M 
. FORCE EN 


TWPLL DIV 24M 
. FORCE EN 


TWPLL DIV 48M 
. FORCE EN 


[20] 


TWPLL DIV 96M 
. FORCE ЕМ 


TWPLL DIV 102 
M2 FORCE EN 


TWPLL DIV 192 
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de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_51M2 software enable, only Only 
effective when 

"IWPLL DIV 51M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL. ОІМ 64M software enable, only Only 
effective when 

"IWPLL DIV 64M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_153M6 software enable, only Only 
effective when 

"IWPLL DIV 153M6 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_128M software enable, only Only 
effective when 

"IWPLL DIV 128M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL. DIV 256M software enable, only Only 
effective when 

"IWPLL DIV 256M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_12M software enable, only Only 
effective when 

"IWPLL DIV.12M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ТУР DIV 24M software enable, only Only 
effective when 

"IWPLL DIV 24M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL DIV 48M software enable, only Only 
effective when 

"IWPLL DIV 48M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TIWPLL ОІМ 96M software enable, only Only 
effective when 

"IWPLL DIV 96M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_102M2 software enable, only Only 
effective when 

"IWPLL DIV 102M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 


ТУРШ DIV 192M software enable, only Onl 
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и ШЕ 


TWPLL_DIV_219 
M4_FORCE_EN 


TWPLL_DIV_307 
M2_FORCE_EN 


TWPLL_DIV_384 
M_FORCE_EN 


TWPLL_DIV_512 
M_FORCE_EN 


TWPLL_DIV_768 
M_FORCE_EN 


DPLL_DIV_33M_ 
FORCE_EN 


MPLL_DIV_50M 
FORCE_EN 


CGM_TWPLL_48 


M_CP1_FORCE_ 


EN 


CGM TWPLL 51 
M2 CP1 FORCE 
. ЕМ 


СОМ TWPLL. 64 
M_CP1_FORCE_ 
EN 
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effective when 

"IWPLL DIV 192M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_219M4 software enable, only Only 
effective when 

"IWPLL DIV. 219M4 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_307M2 software enable, only Only 
effective when 

"IWPLL DIV 307M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL DIV 384M software enable, only Only 
effective when 

"IWPLL DIV 384M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL DIV 512M software enable, only Only 
effective when 

"IWPLL DIV 512M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_768M software enable, only Only 
effective when 

"IWPLL DIV 768M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

DPLL DIV 33M software enable, only Only 
effective when 

'DPLL РІМ 33M AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1. : enable; 

MPLL DIV 50M software enable, only Only 
effective when 

'MPLL DIV 50M AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

СОМ TWPLL 48M CP1 software enable, only 
Only effective when 

'CGM TWPLL 48M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 51M2 CP1 software enable, only 
Only effective when 

'CGM TWPLL 51M2 CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

ССМ IWPLL 64M CP!1 software enable, only 
Only effective when 

'CGM TWPLL 64M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 
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ЕН a 180165 р нар 


СУ. __ O 
СОМ TWPLL 76 CGM_TWPLL_76M8_CP1 software enable, only 
M8 CP1 FORCE Only effective when 
_ЕМ 'CGM TWPLL 76M8 CP1 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


CGM IWPLL 96 ССМ IWPLL 96M CP!1 software enable, only 
M CP1 FORCE _ Only effective when 

EN 'CGM TWPLL 96M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 128M CP1 software enable, only 
Only effective when 

'CGM TWPLL 128M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM_TWPLL_153M6_CP1 software enable, only 
Only effective when 

'CGM TWPLL 153M6 CP1 AUTO GATE SEL' 


CGM TWPLL 12 
8M CP1 FORCE 
. ЕМ 


СОМ TWPLL 15 
3M6 CP1 FORC 
E EN 


de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 192M CP1 software enable, only 
Only effective when 

'CGM TWPLL 192M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 


T СОМ TWPLL 256M СР1 software enable, only 


CGM TWPLL 25 
6M СР1 FORCE 
. EN 


Only effective when 

сам TWPLL 256M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM TWPLL 512M CP1 software enable, only 
Only effective when 

сам TWPLL 512M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM IWPLL 768M CP1 software enable, only 
Only effective when 

'CGM TWPLL 768M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

CGM LTEPLL 30M72 CP1 software enable, 
only Only effective when 

сам LTEPLL 30М72 CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 


CGM TWPLL 51 
2M CP1 FORCE 
. EN 


CGM TWPLL 76 
8M CP1 FORCE 
. ЕМ 


CGM TWPLL 19 
2M CP1 FORCE 
. EN 


CGM LTEPLL 30 
M72 СР1 РОВС 
Е EN 


6.31.1.67 CGM_FORCE_EN_CFG3 


0х00000164 CGM_FORCE_EN_CFG3 (0x0003FFFF) CGM FORCE EN CFG3 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16. 
| Name | reserved 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 892 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ӘЗ SPREADTRUM SC9820A Device Specification 


| Reset | (ВЕНИ РЕН 


CGM FORCE ЕМ CFG3 


Value 


| reserved  1[|[91:18] | ——— liReserve dm 


SORE _2M_FORCE | [17] 0х1 ——— software enable, only Only effective 
_ЕМ when 'RC1 2M AUTO GATE SEL' de-asserted. 
0 : disable; 
1 : enable; 


RCO 2M_FORCE | [16] ВСО 2M software enable, only Only effective 
when ВСО 2M AUTO САТЕ SEL' de-asserted. 
0 : disable; 

1 : enable; 

AON 1M software enable, only Only effective 
when 'AON 1M AUTO GATE SEL' de-asserted. 
0 : disable; 

1 : enable; 

AON 2M software enable, only Only effective 
when'AON 2M AUTO GATE SEL' de-asserted. 
0 : disable; 

1 : enable; 

AON 13M software enable, only Only effective 
when 'AON 13M AUTO GATE SEL' 
de-asserted. 


SON. | 2M FORC [14] 
[13] 

0 : disable; 

1: enable; 


LTEPLL DIV 30 [12] RW 0х1 LTEPLL DIV 30M72 software enable, only Only 
M72 FORCE EN effective when 
'TEPLL DIV 30M72 AUTO САТЕ SEL' 
de-asserted. 
0 : disable; 
1 : enable; 


de-asserted. 

0 : disable; 

1 : enable; 

LTEPLL ОМ 122М88 software enable, only Only 
effective when 

'TEPLL DIV 122M88 AUTO САТЕ SEL' 


LTEPLL DIV 61 [11] LTEPLL DIV 61М44 software enable, only Only 
M44 FORCE EN effective when 
LTEPLL DIV 122 | [10] 
M88 FORCE EN 
de-asserted. 
0 : disable; 


'ITEPLL ОМ 61M44 AUTO GATE SEL' 
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—————————— HÀ 


LTEPLL DIV 245 
M76 FORCE EN 


LTEPLL DIV 68 
M26 FORCE EN 


LTEPLL DIV 102 
M4 FORCE EN 


LTEPLL DIV 204 
M8 FORCE EN 


LTEPLL DIV 409 
M6 FORCE EN 


LTEPLL DIV 153 
M6 FORCE EN 


LTEPLL DIV 307 
M2 FORCE EN 


LTEPLL DIV 614 
M4 FORCE EN 


TWPLL_DIV_5M1 
2_FORCE_EN 


TWPLL_DIV_10M 
24 ЕОВСЕ ЕМ 
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LTEPLL_ DIV . 245 М76 software enable, only Only 
effective when 

'TEPLL DIV 245M76 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

(ТЕРИ. DIV. 68M26 software enable, only Only 
effective when 

'ITEPLL.DIV 68M26 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

LTEPLL DIV 102М4 software enable, only Only 
effective when 

'TEPLL DIV 102M4 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

LTEPLL DIV 204M8 software enable, only Only 
effective when 

'TEPLL DIV 204M8 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

LTEPLL_DIV_409M6 software enable, only Only 
effective when 

'TEPLL ОМ 409M6 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

LTEPLL DIV 153M6 software enable, only Only 
effective when 

'TEPLL DIV 153М6 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

LTEPLL DIV 307М2 software enable, only Only 
effective when 

'TEPLL DIV 307M2 AUTO GATE SEL' 
de-asserted. 

0.: disable; 

1 : enable; 

LTEPLL DIV 614М4 software enable, only Only 
effective when 

'TEPLL DIV 614M4 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_5M12 software enable, only Only 
effective when 

"IWPLL DIV 5M12 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 

TWPLL_DIV_10M24 software enable, only Only 
effective when 

"IWPLL DIV 10M24 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 
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6.31.1.68 SLEEP_XTLON_CTRL 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


reserved 


юм | RW | RW | RW | вм | 
с 
| Reset [о | o | o | o | o | o | со [о1о [о [о Јо | о | иш 


SLEEP_XTLON_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved 4, 7|[31:6] |RO | |00 Reserved = 


ARM7 SLEEP X | [5] RW S/C 0x0 XTLO or/and XTL1, which ARM7 

TL ON е kept оп when ARM7 in Deep 
sleep; 
0 : XTLO or/and XTL1 shut down in 
ARM71 sleep; 
1: XTLO or/and XTL1 kept on in ARM7 
sleep; 

[ 4] RW S/C 0x0 


XTLO or/and XTL1, which VCP1 
selected, kept on when CP1 in Deep 
sleep; 

0 : XTLO or/and XTL1 shut down in 
VCP1 sleep; 

1 : XTLO or/and XTL1 kept on in VCP1 
sleep; 

XTLO or/and XTL1, which VCPO 
selected, kept on when СРО in Deep 
sleep; 

0 : XTLO or/and XTL1 shut down іп 
VCPO sleep; 

1 : XTLO or/and XTL1 kept on in VCPO 
sleep; 

XTLO or/and XTL1, which CP1 
selected, kept on when CP1 in Deep 
sleep; 

0 : XTLO or/and XTL1 shut down in 
CP1 sleep; 

1 : XTLO or/and XTL1 kept on in CP1 
sleep; 

XTLO or/and XTL1, which CPO 
selected, kept on when СРО in Deep 
sleep; 

0 : XTLO or/and XTL1 shut down in 
СРО sleep; 

1: XTLO or/and XTL1 kept on in CPO 
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О to порт NNI 


24 €— XTL XTLO or/and XTL1, which AP selected, 
kept on when AP in Deep sleep; 
0 : XTLO or/and XTL1 shut down in AP 
17 ер; 
: XTLO or/and XTL1 kept on іп АР 
ed 


6.31.1.69 MEM SLP СЕС 


0x0000016C MEM SLP CFG (0х00000000) MEM SLP CFG 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


- Е 


Гле БЕШИ: ЖШШЕ гиг KT T Га ви винин аниси e 


| Reset | o | o | o | o | o | o | o | о | о | о go | о jo | о | с [о 


MEM_SLP_CFG 


ПИК NS e СЛИ 
Value 
[reserved | [31:29] | RO |00 | Reserved | 
ARM7_MEM_SLP RW Sleep control bit of UART memory in AON ARM7 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 
Sleep control bit of IMC memory in AON ARM7 
system; 
0: memory not enter sleep mode; 
1: memory enter sleep 


AON_MEM_SLP_ С lll: control bit of IMC memory in AON system; 
IMC 0: memory not enter sleep mode; 
ШЕ memory enter sleep mode; 


АОМ MEM ФЕР. М zu 0x0 Sleep control bit of DMA memory in AON system; 
DMA 0: memory not enter sleep mode; 

1: memory enter sleep 
AON МЕМ. БІР | [24] RW 0x0 Sleep control bit of VBC memory in AON system; 
VBC 0: memory not an кр mode; 


AON_MEM_SLP_ | [23] RW 0x0 Sleep control bit 5 AUD oe in AON system; 
AUD 0: memory not enter sleep mode; 
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| | 1 memory enter sleep mode; 


Суз 
AON_MEM_SLP_ | [22] RW 0х0 
FM 
— T 


MEM SLP RFT 
[20] 


CPO_GGE_DSP_ 
MEM_SLP_DMA 


CPO_GGE_DSP_ 
MEM_SLP_SHM 


[19] 


CPO_GGE_DSP_ 
MEM_SLP_STC 


[18] 


CPO W MEM SL 


EN [17] 
P_UART1 


СРО W MEM SL 
P UARTO 


[16] 


[15] 


[14] 


СРО DSP МЕМ. 
SLP DMA 


[13] 


СРО DSP МЕМ. 


E [12] 
SLP SHM 


СРО DSP МЕМ. 
SLP RFT 


[11] 


CPO DSP MEM. 
SLP STC 


[10] 


CPO ARM MEM 
_SLP_IIS3 


СРО АВМ МЕМ 
_SLP_IIS2 


СРО АВМ МЕМ 
_SLP_IIS1 
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Sleep control bit of FM memory in AON system; 
0: memory not enter sleep mode; 

1: memory enter sleep mode; 

Sleep control bit of RFT memory in GGE DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of ОМА memory іп GGE DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of SHM memory in GGE DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep mode; 

Sleep control bit of STC memory in GGE DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of UART1 memory in WCDMA 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of UARTO memory in WCDMA 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep mode; 

Sleep control bit of IRAM memory in WCDMA 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of PERIF memory in WCDMA 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of DMA memory in CPO DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep mode; 

Sleep control bit of SHM memory in CPO DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep mode; 

Sleep control bit of RFT memory in СРО DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of STC memory in CPO DSP 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of 153 memory in СРО ARM 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep mode; 

Sleep control bit of 152 memory in CPO ARM 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 

Sleep control bit of 151 memory in СРО ARM 
system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
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CPO. ARM MEM Sleep control bit of IISO memory in CPO ARM 
—SLP 150 system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
CPO ARM MEM Sleep control bit of UART2 memory in CPO ARM 
_SLP_UART2 system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
СРО АВМ МЕМ Sleep control bit of UART1 memory in CPO ARM 
СІР UART!1 system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
СРО ARM МЕМ Sleep control bit of UARTO memory in CPO ARM 
_SLP_UARTO system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
СРО АВМ МЕМ Sleep control bit of ЕРТ memory in СРО ARM 
_SLP_EPT system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
СРО АВМ МЕМ Sleep control bit of LZMA memory in CPO ARM 
_SLP_LZMA system; 

0: memory not enter sleep mode; 

1: memory enter sleep 
СРО АВМ МЕМ Sleep control bit of DMA memory in CPO ARM 
_SLP_DMA system; 

0: memory not enter sleep mode; 

1: memory enter sleep | 


6.31.1.70 MEM SD CFG 


| — 0x00000170 | MEM SD CFG (0x00000000) MEM SD CFG 


AON | AON | AON 
ME ME ME 
reserved MS|[MS|MS 
DV|DA|DF 
BC UD M 


Гле me TN pe Ese Esc oso oso cse ee wipe e 
Lo jo |o |o |o ишишиши шишиши шишишиш 
ЕИ Ce SR NR ЕЛ КИ GU RU RU КИ 


| Reset | o | o | o | o | o | o | o | о | ој о | о | о jo | о | с | со 


MEM SD CFG 
Value 
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31:29] |НО |00 Веземеа | 


ARM7_MEM_SD | [28] RW power down control bit of VART memory in AON 
_UART ARM7 system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 
ARM7 MEM SD | [27] RW power down control bit of IMC memory in AON 
_IMC ARM7 system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 
AON MEM SD 1 | [26] power down control bit of IMC memory in AON 
MC system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 
AON MEM SD  |[25] power down control bit of DMA memory in AON 
DMA 
AON MEM SD  |[24] 
VBC 
AON MEM SD |[23] 
AON MEM SD  |[22] 


system; 

0: memory not enter power down mode; 
СРО GGE DSP. | [21] 
MEM SD ВЕТ 


= 


2 
= 


1: memory enter power down mode; 

power down control bit of VBC memory in AON 
system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of AUD memory in AON 
system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of FM memory in AON 
system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of RFT memory in GGE 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of DMA memory in GGE 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of SHM memory in GGE 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of STC memory in GGE 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of UART1 memory in 
WCDMA system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of UARTO memory in 
WCDMA system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of IRAM memory in 
WCDMA system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of PERIF memory in 
WCDMA system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of DMA memory in CPO 
DSP system; 

0: memory not enter power down mode; 


2 
= 


2 
Е 


2 
= 


D 


СРО GGE DSP_ | [20] 
MEM. SD ОМА 


СРО ССЕ О5Р_ [19] 
МЕМ SD SHM 


D 


СРО GGE DSP |18] 
MEM SD STC 


D 


СРО W MEM S |} [17] 
D_UART1 


20 


СРО W MEM S | [16] 
D UARTO 


2 
= 


СРО W MEM 5 | [15] 


2 
= 


[14] 


CP0_DSP_MEM_ | [13] 
SD_DMA 
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po CT 1: memory enter power down mode; 


CPO DSP МЕМ. 
SD RFT 


СРО DSP МЕМ. 
SD STC 


СРО ARM МЕМ 
. SD 153 


CPO ARM MEM 
. SD 1152 


CPO ARM MEM 
. SD 1151 


CPO ARM MEM 
. SD 150 


CPO ARM MEM 
. SD UART2 


СРО ARM MEM 
. SD ЏАВТ 


CPO ARM MEM 
. SD UARTO 


CPO ARM MEM 
.SD ЕРТ 


CPO ARM MEM 
. SD LZMA 


СРО ARM MEM 
. SD DMA 


6.31.1.71 


— 
— | 
© 
= 


D 2 D 2 D 20 D 20 2 D 


= 


= 


= = = = 


= 


СА? CORE PU LOCK 
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power down control bit of SHM memory in CPO 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of RFT memory in CPO 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of STC memory in CPO 
DSP system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of 153 memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of 152 memory іп CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of IIS1 memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of IISO memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of UART2 memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of UART1 memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of UARTO memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of EPT memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of LZMA memory in СРО 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 

power down control bit of ОМА memory in CPO 
ARM system; 

0: memory not enter power down mode; 

1: memory enter power down mode; 


CA7_CORE_PU_LOCK 
CA7_CORE_PU_LOCK SET 
CA7_CORE_PU_LOCK CLR 


0x00000174 
0x00001174 


CA7_CORE_PU_LOCK (0x00000000 
CA7_CORE_PU_LOCK SET 
CA7_CORE_PU_LOCK CLR 


0x00002174 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 
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ии 


reserved reserved 


Dem ово 8 De psc ps 
[sc|sc|sc|sc| 7 sic | sc | 5с | sec | 
оо ро ооо lp teu [о 


Гтеј wœ | 
бесі |S 
[ Reset | o [о [о [о | 


CA7 CORE PU LOCK 


Field Name 


31:12 
СА? СЗ GIC W | [11] 
AKEUP EN 


Type Set/ Reset Description 
Clear Value 


айша иы часы ктык 


CA7 Core 3 GIC wakeup enable, high 
active; 

0: disable 

1: enable; 


CA7 Core 2 GIC wakeup enable, high 
active; 

0: disable 

1: enable; 


| 
CA7 Core 1 GIC wakeup enable, high 
active; 
0: disable 

је ks 


CA7 C2 GIC W | [10] 
АКЕОР ЕМ 


СА? C1 GIC. W 
AKEUP EN 


1: enable; 

CA7 Core 0 GIC wakeup enable, high 
active; 

0: disable 

1: enable; 


СА? СО GIC М 
AKEUP EN 


0х0 
CA7_C3_PU_LO 


0x0 not used? 
CK 
2. rm je qr ose — — — 
CAOT PUTO ЭЛ” ||” је 
ОТО МЭ |" dr | ент | 


6.31.1.72  ARM7 HOLD ССМ EN 


0x00000178 АВМ7 HOLD ССМ EN (0x00000000 АВМ7 HOLD СОМ ЕМ 
0x00001178 АВМ7 HOLD ССМ EN SET ARM?7 HOLD ССМ EN SET 


0x00002178 ARM7 HOLD CGM EN CLR ARM7_ hee CGM_EN 
ВЕЕТ 2 828 а РЕ ВЕ ВЕТ 10-19-48 БЕГИ 
| Name | reseved С“ 


reserved 


ERE SEEN EOSDEM. 
| Reset | o | o | o | o | o | о | ој ој ој ој ој ој ој ој сјо 
| Bit [15]|14|13 2ј| п | ој 9 ј вј пј б6ј 5 | 4 з | 2ј| т | о 
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reserved ES » 
ЕМ | N N 


N N N N 
| Type ј 80 | RW | RW | Rw | Ew | ви | Aw | rw | ни | RW | RW | 
SevClr | — 1 1 ]sc|sc|sc | 5о | зс | вс | өс | өс | sc | sc | sec | 
| Reset [о | o | o | o | o | o | o | o | ој оЈ ој о | о | о jojo, 


ARM7 HOLD СОМ EN 


reme D LIES тд" 
Clear Value 

reserved ЕЛЕНЕ О f [0x0 | Reserved _ O 

СОМ HOLD EN 

GM HOLD EN 

PD CPO CEVA RW S/C 0x0 not used? 


1 CGM HOLD E 
N 


PD CPO СЕМА 4 [7] RW S/C 0x0 not used? 
0 CGM HOLD E 
N 

RW 


PD СРО ARM9 S/C 0x0 not used? 


N 
S/C 0x0 not used? 


PD СРО ARMS | [5] RW 
0 CGM HOLD E 
N 
Eme mmm 
MG HOLD EN 
G HOLD EN 
G HOLD EN 
ке 3 
G HOLD EN 
G HOLD EN 


6.31.1.73 РМ/Н СМТ WAIT. CFGO 


0x0000017C PWR СМТ WAIT CFGO (0xBOBOBOBO PWR CNT WAIT CFGO 


0x0000117C PWR. СМТ WAIT. CFG0 SET ird айы 


0x0000217C PWR CNT WAIT СЕСО CLR 


S/C not used? 
S/C not used? 


УСРО PWR WAIT CNT CP1 PWR WAIT CNT 
RW RW 


| Reset | EN [o fo j| o | o | 1] o] | еј ој ој | 
| Bit 15 | 14 | i3 12 п | ој ea} в| п7ј 6 | 5| 4| з | 2] тјо 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 902 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


| Мате | СРО РМА WAIT. СМТ АР PWR. WAIT. СМТ 
| Тре р 


Set/Cir 
| Reset | о 1 


PWR_CNT_WAIT_CFGO 


ање Te a СТ 
Clear Value 

T_CNT ims power stable wait time, by default; 

_CNT power stable wait time, by default; 

Rem ря 

_ СМТ power stable wait time, Бу default; 

CNT power stable wait time, by default; 


6.31.1.74 PWR_CNT_WAIT_CFG1 


0x00000180 PWR СМТ WAIT CFG1 (0х0000В0В0) PWR CNT WAIT CFG1 


0x00001180 PWR CNT WAIT. CFG1 SET E eM 
0x00002180 PWR CNT WAIT. CFG1 CLR iU jai i анды: 


| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


РМА СМТ WAIT CFG1 


Field Name Type Set Reset Description 
Clear Value 


| reserved | 1|[91:16] | :16 | [81:16] | RO | | | | Reserved | 

ont рН |55 LORY | ime power stanie watt time, by defaut; | 
T СМТ 1ms power stable wait time, by default; 
T СМТ 1ms power stable wait time, by default; 


6.31.1.75 КСО REL СРО 


0x00000184 RCO REL CFG (0x0000000B) RCO REL CFG 
0x00001184 RCO REL CFG SET RCO REL CFG SET 
0x00002184 RCO REL CFG CLR RCO REL CFG CLR 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name Ј A 


reserved 
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Set/CIr 
| Reset | 


всо | RCO | RCO | RCO | RCO | RCO 
AR ҮС ҮС СР СР АР 
М7 P1 РО 15 05 SE 
SEL | SEL | SEL EL EL L 
| Type | 


Type | 0 ди ј ди | ви | ви | ви | RW | 
5ес 7 Seef sef өс | 5с | 5с | sc | 
| Reset | o | o | o | o | o | o | о Јо | o | о | о | ој "ј ој ј | 


ВСО REL CFG 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved — |[81:6] |RO | |00 — Һеѕемед 


НСО АВМ7 SEL | [5] RW S/C 0х0 RCO selected by ARM7 sys. Once 
selected, RCO would SHUTDOWN 
after ARM7 sys into deep sleep; 

0 :RCO not selected by ARM7 sys; 
1 : RCO selected by ARM7 Sys. 

RCO_VCP1_SEL RCO selected by VCP1 sys. Once 
selected, RCO would SHUTDOWN 

ВСО VCPO SEL 


selected, RCO would SHUTDOWN 
after VCPO sys into deep sleep; 
0 : RCO not selected by VCPO sys; 
1 : RCO selected by VCPO Sys. 


0x0 
after VCP1 sys into deep sleep; 
НСО CP1 SEL 0x0 RCO selected by CP1 sys. Once 
selected, RCO would SHUTDOWN 
after CP1 sys into deep sleep; 
0 : RCO not selected by CP1 sys; 


0 : RCO not selected by VCP1 sys; 
АСО СРО SEL 


1 : RCO selected ру VCP1 Sys. 
RCO selected by VCPO sys. Once 
RCO AP SEL 


1 : RCO selected by CP1 Sys. 
RCO selected by CPO sys. Once 
selected, RCO would SHUTDOWN 
after CPO sys into deep sleep; 

0 : RCO not selected by СРО sys; 

1 : RCO selected by CPO Sys. 
RCO selected by AP sys. Once 
selected, RCO would SHUTDOWN 
after AP sys into deep sleep; 

0 : RCO not selected ру AP sys; 

1 : RCO selected by AP Sys. 


[0] RW 


6.31.1.76 НСІ REL СЕС 


RC1 REL СЕС (0x00000014 
RC1 REL СЕС SET 
НСІ REL СРО CLR 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


Set/CIr 
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P P Rc1 | АС1 | nc: | вся 

vc | СР | ср | АР 

reserved БС po | is | 0$ | ЗЕ 
Т sei | к: [к | ЕЁ | L 


| Type | 
| Set/Cir_| 
БЕЛІҢ а ига ес © 8 Ен с | с | 


RC1_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved | (31: 6] | RDUM EIU NN Heserved 


SS _ARM7_SEL | [5] 0х0 RC1 selected by АВМ7 sys. Once 
selected, RC1 would SHUTDOWN 
after ARM7 sys into deep sleep; 
| :RC1 not selected by ARM7 sys; 

: RC1 selected by ARM7 Sys 

HC1 VCP1 SEL Rei selected by VCP1 sys. Once 
selected, RC1 would SHUTDOWN 
after VCP1 Sys into deep sleep; 

С RC1 not selected by VCP1 sys; 
:RC1 selected by VCP1 S 

HC1 VCPO SEL Rei selected by VCPO sys. Once 
selected, RC1 would SHUTDOWN 
after VCPO sys into deep sleep; 

E RC1 not selected by VCPO sys; 
: RC1 selected by VCPO Sys 

HC1 CP1 SEL НЫ selected by CP1 sys. Once 
selected, RC1 would SHUTDOWN 
after СР! sys into deep sleep; 

м RC1 not selected by СР1 sys; 
: RC1 selected by CP1 Sys 

HC1 CPO SEL НІ selected by CPO sys. Once 
selected, RC1 would SHUTDOWN 
after CPO sys into deep sleep; 

T RC1 not selected by CPO sys; 
: RC1 selected by CPO Sys 

RC1_AP_SEL НЫ selected by АР sys. Once 
selected, RC1 would SHUTDOWN 
after AP sys into deep sleep; 

0 : RC1 not selected by AP sys; 
1 : RC1 selected by AP Sys. 


6.31.1.77 RC. СМТ МАТ СЕС 


RC CNT WAIT CFG (0x0000FFFF) 
RC CNT WAIT CFG SET 
RC CNT WAIT CFG CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | RC1 WAIT. СМТ ВСО WAIT. CNT 
Type 
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Set/Clr 
| Reset | 


НЕЛИ ШЕН НЕЙ 


ВС СМТ WAIT СЕС 


Field Name Type Set/ Reset Description 
Clear Value 


| reserved 1[91:16] | 16 | | [0x0  ]|Reseved | 


HEATER a power stable wait time, by default; 
RCO WAIT CNT {ms power stable wait time, by default; 


6.31.1.78 MEM AUTO SLP CFG 


0x00000190 MEM AUTO SLP CFG (0x00000000) MEM AUTO SLP CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MEM AUTO ЗІР EN 


| Reset | o | o | o | o | o | o | о | о | о | о | о | о | о | о jojo, 
MEM_AUTO_SLP_CFG 


ee BRI UR фини се 
Value 
_EN MEM SLP CFG (0x16C 


6.31.1.79 MEM AUTO SD CFG 


0x00000194 MEM AUTO SD CFG (0x00000000 MEM AUTO SD CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


MEM AUTO SD EN 


| Nam | —  WMEMAUTOSDEN - 
| Reset | o | o | o | о | o | o | o | о | ој о | о | о | о | о | с | o 


MEM AUTO SD СЕА 


Value 


MEM AUTO SD | [31: 0] RW 0x0 Memory AUTO Power Down Enable, please refer 
EN to MEM_SD_CFG (0x170 
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6.31.1.80 СРО PD SHUTDOWN СЕС 


0x00000198 CPO PD SHUTDOWN CFG (0x0000003F CPO PD SHUTDOWN CFG 


0x00001198 СРО PD SHUTDOWN CFG SET Шайынды 
| oxoo002198 — СРО PD SHUTDOWN CFG CLR |0 CPoPDSHUTDOWN сев ся | CPO-PD-SPUTDOWN-CFG 


ML 


- Е 


Еко ЕТЕ ЕТЕ ЕЛЕНЛЕНЛЕ 


| Set/Cir_| 
BS НЕГЕ SS: PT ЭГЕГЕ REOR 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 18171615 [4131211 [0 


- 5 reserved em reserved 


| Type | 
| Set/Cir | 


CPO PD SHUTDOWN CFG 


Шалы К Во: E NN 
Clear Value 
BC SA ФО NEL M 
PD СРО HUSGE CPO HUSGE power down enable, Only 
_VCP1_SEL effective when VCP1 power down. 
0: disable; 
1: enable; 
PD СРО TD VC СРО TD power down enable, Only 
P1 SEL effective when VCP1 power down. 
0: disable; 
1: enable; 
СРО GSM power down enable, Only 
effective when VCP1 power down. 
0: disable; 
1: enable; 


PD СРО СОМ 0 
. VCP1. SEL 


PD СРО АВМ9 


E p СРО ARMS 1 power down enable, 
1 VCP1 SEL 


Only effective when VCP1 power 

down. 

0: disable; 

1: enable; 

0х0 
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| add 
PD СРО СЕМА | CPO CEVA power down enable, Only 
0 VCP1 SEL effective when VCP1 power down. 
0: disable; 
1: enable; 
100 | 
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0 VCPO SEL Only effective when VCPO power 
down. 
0: disable; 
1: enable; 


"SEES ИЕС ree О ERE ағыт Our 
PD CPO HUSGE CPO HUSGE power down enable, Only 
 CP0 SEL effective when СРО power down. 

0: disable; 
1: enable; 
PD CPO TD CP CPO TD power down enable, Only 
0 SEL effective when CPO power down. 
0: disable; 
1: enable; 
PD CPO GSM 0 CPO GSM power down enable, Only 
 CP0 SEL effective when CPO power down. 
0: disable; 
1: enable; 
PD CPO CEVA СРО СЕХА power down enable, Only 
0 CPO SEL effective when CPO power down. 
0: disable; 
1: enable; 
PD СРО ARM9 CPO ARMS 1 power down enable, 
1 СРО SEL Only effective when CPO power down. 
0: disable; 
1: enable; 
PD СРО АВМ9 СРО ARMS 0 power down enable, 
0 СРО SEL Only effective when CPO power down. 
0: disable; 
1: enable; 


6.31.1.81 CP1_PD_SHUTDOWN_CFG 


0x0000019C CP1_PD_SHUTDOWN_CFG (0x0000001F CP1 PD SHUTDOWN CFG 


0x0000119C CP1 PD SHUTDOWN CFG SET cea Neat 
| охооогтос | СР1 PD SHUTDOWN CFG CLR |0 CPLPDSHUTDOWN cra ая | CPI-PD-SPUTDOWN-CFG 


e aues ee КО IN HOW ана 


- > 


Бе ЕТЕЕТЕЕТЕНЕЛЕНЛЕ 
| Set/Cir_| 
EAFF Ib апа Е е НН 8 


reserved 
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CP1 PD SHUTDOWN CFG 


Field Name Type Set/ Reset Description 
Clear Value 


31:21] [ROU | [Oxo | өлі | 


PD CP1 COMW 
RAP VCP1 SEL 


PD CP1 СЕУА 
VCP1 SEL 


PD CP1 LTE P2 
. VCP1 SEL 


PD CP1 LTE P1 
. VCP1 SEL 


PD CP1 CA5 V 
CP1 SEL 


PD CP1.COMW 
RAP CP1 SEL 


PD CP1 СЕУА 
CP1 SEL 


PD CP1 LTE P2 
. СР1 SEL 


PD CP1 СТЕ P1 
.CP1 SEL 


PD СР1 САБ C 
P1 SEL 


6.31.1.82 WAKEUP LOCK ЕМ 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16. 
| Name | теме | voe | vor | crt | ceo | AP. | Pp | Pb |PD | PD | PD [PD | 
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WAKEUP LOCK EN (0x00000000 


WAKEUP LOCK EN SET WAKEUP LOCK EN SET 
WAKEUP LOCK EN CLR WAKEUP LOCK ENCLR 


CP1 COMWRAP power down enable, 
Only effective when VCP1 power 
down. 

0: disable; 

1: enable; 

CP1 СЕХА power down enable, Only 
effective when VCP1 power down. 

0: disable; 

1: enable; 

CP1 LTE P2 power down enable, 
Only effective when VCP1 power 
down. 

0: disable; 

1: enable; 

CP1 LTE P1 power down enable, 
Only effective when VCP1 power 
down. 

0: disable; 

1: enable; 

CP1 CA5 power down enable, Only 
effective when VCP1 power down. 

0: disable; 

1: enable; 

CP1 COMWRAP power down enable, 
Only effective when CP1 power down. 
0: disable; 

1: enable; 

CP1 СЕХА power down enable, Only 
effective when CP1 power down. 

0: disable; 

1: enable; 

CP1 LTE P2 power down enable, 
Only effective when CP1 power down. 
0: disable; 

1: enable; 

CP1 LTE P1 power down enable, 
Only effective when CP1 power down. 
0: disable; 

1: enable; 

CP1 CA5 power down enable, Only 
effective when CP1 power down. 

0: disable; 

1: enable; 


WAKEUP LOCK EN 
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N N 
| Type ј то Rw | RW | RW | RW | Ew | ви | RW ни | ни | RW | RW | 
SevClr | — 1 ic | sc | sc | sc | sc | вс | sc | sc | sc | sc | sc | 
| Reset | o | o | ој o | o | o | o | o |o |o [о [о [ооо о 


Type 
Set/Cir 
| Reset | o | o | o | o | o | o jo | о | o | о | о | о jo jo jJ o [о | 


WAKEUP_LOCK_EN 


Clear Value 
Вега | ^h à | 


31:27] | ВО | |00 | Reserved 


VCP1 SYS WAK | [26] RW S/C 0x0 МСР1 SYS WAKEUP LOCK; 
EUP LOCK EN 0: Enable wakeup; 
1: Lock wakeup; 
S/C 0x0 


VCPO_SYS_WAK | [25] RW VCPO SYS WAKEUP LOCK; 


EUP LOCK EN 0: Enable wakeup; 
1: Lock wakeup; 


CP1 SYS WAKE | [24] RW S/C 0x0 CP1_SYS WAKEUP LOCK; 
UP_LOCK_EN 0: Enable wakeup; 
1: Lock wakeup; 


CPO_SYS_WAKE | [23] RW S/C 0x0 CPO SYS WAKEUP LOCK; 
UP LOCK EN 0: Enable wakeup; 
1: Lock wakeup; 
AP SYS WAKEU | [22] RW S/C 0x0 AP SYS WAKEUP LOCK; 
P LOCK EN 0: Enable wakeup; 
1: Lock wakeup; 
PD PUB SYS W | [21] RW S/C 0x0 not used 
AKEUP_LOCK_E 
PD_CP1_COMW | [20] RW S/C 0x0 PD CP1 COMWRAP WAKEUP 
RAP WAKEUP L LOCK; 
OCK EN 0: Enable wakeup; 
1: Lock wakeup; 
PD CP1 CEVA | [19] RW S/C 0x0 PD CP1 CEVAWAKEUP LOCK; 
WAKEUP ОСК __ 0: Enable wakeup; 
EN 
 WAKEUP LOCK 0: Enable wakeup; 
_ЕМ 1: Lock wakeup; 
1.1 


1: Lock wakeup; 
PD CPi ТЕ P1 PD CP1 LTE P1 WAKEUP LOCK; 
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m ИНИ НН НИ е ee — 
1: Lock wakeup; | 


BE | CP1_CA5 № | [16] S/C 0x0 PD СР1 CA5WAKEUP LOCK; 
AKEUP LOCK E 0: Enable wakeup; 

N 1: Lock wakeup; 

PD CPO CEVA | [15] H S/C 0x0 PD CPO CEVA 1 WAKEUP LOCK; 
1 WAKEUP LOC 0: Enable wakeup; 

K EN 1: Lock wakeup; 

PD СРО CEVA | [14] H S/C 0x0 PD CPO CEVA OWAKEUP LOCK; 
0 WAKEUP LOC 0: Enable wakeup; 

K EN 1: Lock wakeup; 


KEUP LOCK EN 

PD CPO GSM 1 |[12] RW S/C 0х0 not used 
_WAKEUP_LOCK 

_EN 

PD_CP0_GSM_0 [11] RW S/C 0x0 not used 
_WAKEUP_LOCK 

EN 


PD CPO HUSGE | [10] RW S/C 0x0 not used 
 WAKEUP LOCK 
_EN 


PD | CPO АВМ9 0x0 not used 
mem |ж |6 p ее 
K_EN 
PD СРО ARMS PD СРО ARMS 0 WAKEUP LOCK; 
М ЕЦ LOC 0: Enable wakeup; 

1: Lock wakeup; 
PD- MM ТОР М 1 [7] 0х0 not used 
ЕНЕН LOCK E 
e PU ТОР. 0x0 not used 
WAKEUP ОСК _ 
EN 
mmm mm 
KEUP LOCK EN 
PD CA7 ТОР М | [ 4] RW PD СА? TOPW 
AKEUP LOCK E 0: Enable 2. 
М 1: Lock wakeup; 
PD CA7 СЗ МА | [3] RW PD СА7 СЗ WAKEUP LOCK; 
KEUP LOCK ЕМ 0: Enable wakeup; 

1: Lock wakeup; 
PD CA7 C2 WA PD СА7 C2 WAKEUP LOCK; 
KEUP LOCK EN 0: Enable wakeup; 

1: Lock wakeup; 
PD CA7 C1 WA PD СА? C1 WAKEUP LOCK; 
KEUP LOCK EN 0: Enable wakeup; 

1: Lock wakeup; 
PD CA7 CO WA RW S/C 0x0 PD CA7 CO WAKEUP LOCK; 
KEUP LOCK EN 0: Enable wakeup; 

1: Lock wakeup; 


6.31.1.88 PD CA7.CO SHUTDOWN MARK STATUS 


рт PD CA7 C0 SHUTDOWN MARK STATUS PD СА? СО SHUTDOWN - 
0x00000000 MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 
| Type лл oe ME ENDS SUUM DD 
| Reset o | о | о | о | о | ој о | ој о | ој ој ој ој ој о Го | 
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| Bit 15 | 14 | i3 | 12 | п | ој 9 | 8|7|6|5|4/|3 | 2ј тј оо 


reserved PD СА? СО SHUTDOWN . 
MARK 


| Type MN, ." o. 
| Reset | o | o | о | о | о | о | о | о | ој ој о ј ој с | o | o f o 


PD СА? СО SHUTDOWN MARK STATUS 


Value 


[reserved — |3:4 ВО |00 | Reserved «—  &— 1  — j| 


PD CA7 CO SH |[3:0] RW 0х0 not used 
UTDOWN_MARK 
6.31.1.84 PD СА? C1 SHUTDOWN MARK STATUS 


борна кот PD CA7 C1 SHUTDOWN MARK STATUS PD CA7 СТ SHUTDOWN 
(0x00000000) MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Турс | | J— | | _ 
| Reset | o | o је | o | o | ој ој ојг јојојој ој ојојо 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9) 8) 7 |6 | 5 | 4|З3)|2)|)1)0. 


received PD СА? СТ SHUTDOWN _ 
eservel MARK 


у [ [| oto lolo иии 


| Reset | 


PD CA7 C1 SHUTDOWN MARK STATUS 


Value 


[reseved — — | ||3t:4] | 


DOWN MARK 
6.31.1.85 PD CA7 C2 SHUTDOWN MARK STATUS 


mmm PD CA7 C2 SHUTDOWN MARK STATUS PD CA7 C2 SHUTDOWN 
x 0x00000000 MARK_STATUS 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ae PD_CA7_C2_SHUTDOWN_ 
eservel MARK 


Type  L | DD Ó — Ó | — сс | 
| Reset [| o [о | о ророророророоооо ооо 


PD CA7 C2 SHUTDOWN MARK STATUS 
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Value 


[reserved —  — — [[81:4] | —€——————— 
PD a C2 SHUT | [3:0] 0x0 not used 
DOWN_MARK 
6.31.1.86 PD CA7 C3 SHUTDOWN MARK STATUS 
0x0000300C PD CA7 C3 SHUTDOWN MARK STATUS PD СА? СЗ SHUTDOWN _ 
0x00000000 MARK STATUS 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | reserved 
| Reset | 


СИИ LUE ОЙ 
ES ГО [88] ЕЕ ОО | а ОН П БАС РН ЗО Е Lolo aoo] 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 8) птј бј 5ј чај з | 2110 


reserved PD_CA7_C3_SHUTDOWN_ 
ie MARK 


PD_CA7_C3_SHUTDOWN_MARK_STATUS 


Value 


[reserved — — —[[81:4] | ———— 
PD Sa СЗ SHUT | [3:0] 0х0 not used 
DOWN, MARK 
6.31.1.87 PD CA7 TOP SHUTDOWN MARK STATUS 
0x00003010 PD CA7 TOP SHUTDOWN MARK STATUS PD CA7 TOP SHUTDOWN 
(0x00000000) . MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Reset. 


[a ee ye Oe eed 
Lolo ETC ESCORT ПЕС ВЕР, О ПЕСНИ О РАСИ Е ЕР Ей РОС | oo] 
| Bit [| 15 | 14 | 13 | 12 | п | ој 9 | 8 | 7 [6|5]|4]|93 | 2ј тј 0 


PD CA7 TOP SHUTDOWN 
reserved MARK 


p— тестті м шы 
о с | с | с | с | 


| Reset | 


PD_CA7_TOP_SHUTDOWN_MARK_STATUS 


Value 


[reserved 374] |НО_ |00 | Reserved | 


UTDOWN_MARK 
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6.31.1.88 PD AP SYS SHUTDOWN MARK STATUS 


0x00003014 PD AP SYS SHUTDOWN MARK STATUS PD АР SYS SHUTDOWN _ 
(0x00000000) MARK STATUS 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | 
| Reset | 


reserved 


ннен O омен КЕЛН Дена 
Lolo | ЕУ ЕЕ ен зере |е | o lalelo Lolo oo] 
| Bit 15 | 14 | 13 | 12 | 1 | 10 | 9 181741615 [413121110 


PD АР SYS SHUTDOWN _ 
reserved MARK 


2 2-2 ЛИ, И 
о о с | с | с | 


| Reset | 


PD AP SYS SHUTDOWN MARK STATUS 


Value 


[reserved — ^ |[Sf:4] | эк [Rotox p Reserved — u u 


PD_AP — M SHU |[3:0] 0x0 not used 
TDOWN MARK 
6.31.1.89 PD ОРУ TOP SHUTDOWN MARK. STATUS 


ingens бе PD GPU TOP SHUTDOWN MARK STATUS PD GPU TOP SHUTDOWN 
(0x00000000) . MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved PD GPU TOP SHUTDOWN 
s . MARK 


NENNEN с | с | o | с | 


PD_GPU_TOP_SHUTDOWN_MARK_STATUS 


Value 


[reserved — |[B1:4] | 
PD БЕРЕ ТОР“ ар | ТОР SH JL. 0] ao not used 
UTDOWN MARK 
6.31.1.90 PD MM TOP SHUTDOWN MARK STATUS 
0x0000301C PD MM TOP SHUTDOWN MARK STATUS 
(0x00000000) MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Type EI" МЕР ЕЕЕ ТР ЕРЕН 
| Reset | o | o ЕСІН | о | о | ој о | ој ој ој ој сј ој ој no | 
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| Bit [| 15 | 14 | 13 [12 м | 10 | 9 | 8|7|6|5|4|3 | 2ј т јо 


reserved PD MM ТОР SHUTDOWN. 
MARK 


шош ЛЛ ЛТ S  "  » 
| Reset | o | o | о | о | о | о | о | о | о | ој о ј ој ооо [о 


PD_MM_TOP_SHUTDOWN_MARK_STATUS 


Value 


|reserved [BTA | (8:4 ноо Reserved -— 


PD_MM HS TOP EHU- SHU |[3: 0] 0x0 not used 
TDOWN MARK 
6.31.1.91 PD СРО ARM9 0 SHUTDOWN MARK STATUS 


НИИ РО СРО АНМ9 0 SHUTDOWN MARK STATUS | PD СРО АНМ9 0 SHUTDO 
(0x00000000) WN MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type | 
| Reset | o | o Ap | o | о | о | ој ој г fo fo fo fo oo fo fo 
| Bit [| 15 | 14 | 13 | 12 | $1 | 10 | 9 | 8|7|6|5|4|3 | 2ј т јо 


ТҮТЕП PD СРО АВМ9 0 SHUTDO 
ә WN_MARK 


ОО ОО ОСИ о | о | о | с | 


| Reset | 


PD СРО ARM9 0 SHUTDOWN MARK STATUS 


Value 


[reserved — —  [[81:4] | 
PD Se ARO ARMS 0 НА 0] Law hes not used 
ИЕ МАВ 
6.31.1.92 PD СРО АВМ9 1 SHUTDOWN MARK STATUS 
0x00003024 PD CPO АВМ9 1 SHUTDOWN MARK STATUS 
(0x00000000) WN MARK STATUS 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Reset | 


ПЕЕ РИНЕН © ЕЕЕЛЕНЕКАЕ 
Lo | ЕС? оО EROR | сен ВЕН О GRE ЕСЕН ЕСЕН ERE ERES Lolo l ao] 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 8) 7|6|5|4|3 ј 2ј т јо 


PD СРО ARM9 1 SHUTDO 
reserved WN MARK 


222 Мытная 
La lo lololo [s [o [e] c [ = | о | с | сС | о | 


| Reset | 


PD СРО ARM9 1 SHUTDOWN MARK STATUS 
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Value 


|reserved  |3:4 |НО |000 | Reserved | 


PD CPO АНМ9 1 [ 3: 0] RW 0x0 not used 
SHUTDOWN MAR 

K 

6.31.1.93 PD СРО СЕУА 0 SHUTDOWN MARK STATUS 


öx00003028 PD_CP0_CEVA_0 SHUTDOWN MARK STATUS | PD СРО CEVA 0 SHUTDO 
(0x00000000) WN_MARK_STATUS 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


E PD CPO CEVA 0 SHUTDO 
WN. MARK 


о с | с | с | с | 


PD СРО CEVA О SHUTDOWN_MARK_STATUS 


Value 


[reserved — || 12:41. |Ң0- 190 вас 

PD SERET CEV T СЕМА 0 [ 3: 9j 0x0 not used 

ROUES: MAR 

6.31.1.94 PD CPO CEVA 1 SHUTDOWN MARK STATUS 

PD CPO CEVA 1 SHUTDOWN MARK STATUS PD CPO CEVA 1 SHUTDO 
0x00000000 WN MARK STATUS 

| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 

| Name | reserved 

| Reset | 


SSS SS. ae eee ee eae 
Lo [Г | Ne pron (КС enormen eo ЕСЕН |С ЕСІН ЕСЕ 
| Bit [| 15 | 14 | 13 | 12 | $1 | 10 | 9 | 81716 | 5 Pat з | 2ј тјо 


"EET PD СРО СЕЧА 1 SHUTDO 
46 WN_MARK 


PD CPO CEVA 1. SHUTDOWN MARK STATUS 


Value 


reserved — |[3t:4] [Во јоо X |Resevd | 
PD CPO CEVA 1 [ 3: 0] RW 0x0 not used 
SHUTDOWN МАН 
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E LLL 


6.31.1.95 PD СРО СОМ 0 SHUTDOWN MARK STATUS 


0x00003030 PD СРО СОМ 0 SHUTDOWN MARK, STATUS PD CPO GSM 0 SHUTDO 
(0x00000000) WN MARK STATUS 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | 
| Reset | 


reserved 


eS Se eS CNET NGA 
Lo | сн [BO] | ше | кеі lololo loloa ЕС Lolo | oe ИВО 
| Bit [| 15 | 14 | 13 [12 $1 | ој 9|8|7|6|5|4|3 2|J1|0 


PD СРО GSM 0 SHUTDO 
reserved WN MARK 


PD СРО GSM 0 SHUTDOWN MARK STATUS 


Value 


[reserved — |3:4 |RO |00 | Reserved i O 


PD СРО GSM O 1[3: 0] RW 0x0 not used 
SHUTDOWN MAR 

K 

6.31.1.96 PD СРО СОМ 1 SHUTDOWN MARK STATUS 


аа PD_CP0_GSM_1_SHUTDOWN_MARK_STATUS PD_CP0_GSM_1_SHUTDO 
(0x00000000) WN_MARK_STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 1 


reserved 


E PD СРО GSM 1 SHUTDO 
ad WN MARK 


Тре к - E 
| Reset [EINE NENNEN EM с | o | o | с | 


PD CPO GSM 1 SHUTDOWN MARK STATUS 


Value 


[reserved — | ———— 


PD See SN | GSM_1 [ 3: D) 0х0 not used 
AUTOON MAR 
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6.31:1.97 PD СРО TD SHUTDOWN MARK. STATUS 


0x00003038 PD CPO TD SHUTDOWN MARK STATUS PD СРО TD SHUTDOWN _ 
(0x00000000) MARK STATUS 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | 
| Reset | 


reserved 


ннен a ы ы 
ТЕСЕ [EE | ЕК ЕЕ | P| О SES | o zs БН БЕ ЕЕ EET oo] 
| Bit 15 | 14 | 13 | 12 | 1 | 10 | 9 | 8 | 7| 6 [5| 4]| 93 j| 2 J 1] 0 


PD CPO TD SHUTDOWN . 
reserved MARK 


22 2 ЛШ, И 
ee © | с | с | с | 


| Reset | 


PD СРО TD SHUTDOWN MARK STATUS 


Value 


[reserved —  — — ЗА] | эк RO И x) p Reserved — u u 


PD ЕЕЕ тато | TD_SHU | [3:0] 0x0 not used 
TDOWN_MARK 
6.31.1.98 PD СРО HUSGE SHUTDOWN MARK STATUS 


Пири PD_CP0_HU3GE_SHUTDOWN MARK STATUS | PD СРО НОЗСЕ SHUTDO 
(0х00000000) WN_MARK_STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ТЕТЕ PD СРО НОЗСЕ SHUTDO 
Ез WN_MARK 


i мини 


PD СРО HUSGE SHUTDOWN MARK STATUS 


Value 


|reserved |954 | 


РО ERE OSE HUSGE . JL. 0] у Тег not used 
эноо. MAR 
6.31.1.99 PD CP1 СА5 SHUTDOWN MARK STATUS 


Се PD_CP1_CA5_SHUTDOWN_MARK_STATUS PD_CP1_CA5_SHUTDOWN 
0x00000000 _MARK_STATUS 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| ___ U а: 


reserved 


| Мате | 
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Reset | оо О О О JE О О EP [во |||} / 
| .Bit | 15 | 14 | 13 / 12 | 11 | ој 9 | 8 | 7 [6|5]|4 ]3 2]|1]20. 


Received PD_CP1_CA5 SHUTDOWN 
eservel MARK 


C S o ë O O o OoOo M 
Lalo go] wl c] ss o о c. elo 0 | с | co | o | 


| Reset | 


PD CP1 CA5 SHUTDOWN MARK STATUS 


Value 


[reseved — —  |[9t:4] | —————— 


UTDOWN, MARK 
6.31.1.100 PD CP1 CEVA SHUTDOWN MARK, STATUS 


ВОНИ PD CP1 CEVA SHUTDOWN MARK STATUS PD CP1 CEVA SHUTDOW 
(0x00000000) N MARK STATUS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type ша сы 
|Неві|0)59|)5о0)0)0)0)0)0)0)0)0)0)010)0)0. 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 8) 7 |6 | 5 | 4|3З3)|2)1)0. 


NE PD CP1 CEVA SHUTDOW 
esene N_MARK 


Type | YW 
шық , ^ | ^o | o | vj 


PD CP1 CEVA SHUTDOWN MARK STATUS 


Value 


reserved | [31:4] [һо |0x0 [| Reserved | 
PD CP1 CEVA S [3:0] RW 0x0 not used 

HUTDOWN_MARK 

6.31.1.101 PD CP1 LTE P1 SHUTDOWN MARK STATUS 

0x00003048 PD CP1 LTE P1 SHUTDOWN MARK STATUS 

0x00000000 WN MARK STATUS 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Reset | 


Se MN MEINER Hc ee COEUR ЕНЕЛ) 
Lo [ө | Бе he [үө Eee С aoo] 
| Bit |15| 14 | 13 | 12 | $1 | ој 9 | 8) 7 |6 | 5 | 4|3З3)|2)|)1)0. 


on PD CP1 (ТЕ P1 SHUTDO 
23 WN_MARK 


2 Мона 
Lo lo | e qe] c pe [sg ed c [= lo. с | с | с | с | 


| Reset | 


PD CP1 LTE P1 SHUTDOWN MARK STATUS 
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Value 


[reserved _ |3:4 |НО |000 | Reserved | 


PD CP1 LTE P1 [ 3: 0] RW 0x0 not used 
SHUTDOWN MAR 

K 

6.31.1.102 PD CP1 LTE P2 SHUTDOWN MARK STATUS 


рари PD СР1 LTE P2 SHUTDOWN MARK STATUS PD CP1 LTE P2 SHUTDO 
(0x00000000) WN MARK STATUS 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved PD CP1 LTE P2 SHUTDO 
WN MARK 


о мамин 


PD_CP1_LTE_P2.SHUTDOWN_MARK_STATUS 


Value 


[reserved |3:4 |RO |00 | Reserved (( O 
PD CP1 LTE P2 [ 3: 0] RW 0x0 not used 
SHUTDOWN MAR 
K 
6.31.1.103 PD CP1 COMWRAP SHUTDOWN MARK STATUS 
0x00003050 PD CP1 COMWRAP SHUTDOWN MARK STATUS | PD CP1 COMWRAP SHUT 
0x00000000 DOWN MARK STATUS 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 
| Reset | 


SSS SS. е ee ee eee 
Lo lolo lole Aro feros pror (КС | ген ПЕС eos ЕСЕН (ЕГЕ ЏЕРСИ ЕСЕ 
| Bit [| 15 | 14 | 13 | 12 | $1 | 10 | 9 [817 [615 [4а |312 |1 јо 


"m PD CP1 COMWRAP. SHUT 
25600 DOWN_MARK 


PD_CP1_COMWRAP_SHUTDOWN_MARK_STATUS 


Value 


reserved 1 — |[3t:4] |RHO |00 | Reserved | 
PD CP1 COMWR | [3:0] RW 0x0 not used 
AP SHUTDOWN 
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MARK Ср 


6.31.1.104 PD PUB SYS SHUTDOWN MARK STATUS 


0x00003054 PD PUB SYS SHUTDOWN MARK STATUS PD PUB SYS SHUTDOWN 
(0x00000000) . MARK STATUS 


| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | 
| Reset | 


reserved 


C NNACGORCRCN MERECE Se 
Lo | сн ПЕС | е | уе lololo lolol elo Lolo aoo] 
| Bit | 15 | 14 | 13 | 12 | $1 | ој 9|8|J7|6|5|4|3 2|J110|0 


PD PUB SYS SHUTDOWN 
reserved MARK 


PD PUB SYS SHUTDOWN MARK. STATUS 


Value 


[reserved — — — [[81:4] | ————— ÉÁ' "A 


PD PUB ОЕ БН SH 1 [3: 0] 0х0 not used 
UTDOWN_MARK 


6.32 ЕС 


Base Addr Range Addr Map Description 


0x4021_0000 ~ 0x4021_FFFF EIC (64KB) 
0x4003_8100~0x4003_817F Analog EIC 


6.32.1 Overview 


The EIC module includes four sub-modules: EIC. DBNC, ЕС LATCH, EIC. ASYNC and EIC. SYNC. 
The EIC. DBNC sub-module provides up to 8 source input signal connection. A de-bounce mechanism 
is used to capture input signal's stable status(ms grade) and a single-trig mechanism is introduced into 
this sub-module to enhance the input event detect reliability. In addition, this sub-module's clock can be 
shut off automatically to reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the 
step of 1 ms. The input signals shorter than 1 ms will be omitted at this sub-module. 

THE EIC. LATCH sub-module is used to latch some special input signal and send interrupts to MCU 
core by channel 0, and it can provides ир to 8 EIC. LATCH source input signal connection. 

The EIC. ASYNC uses clk 32k clock to capture short signals(us grade) to generate interrupt to MCU 
by level or edge trigger. It can wake up system for clk 32k always alive. 

The EIC. SYNC is similar with GPIO’s input function. 
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6.32.2 Features 
6.3221 ЕС DBNC 


e high level detect and interrupt generate(not bypass mode) 

e low level detect and interrupt generate(not bypass mode) 

e interrupt mask(not bypass mode) 

e interrupt clear(not bypass mode) 

e level interrupt generate at system power down with once active trig(not bypass mode) 
e keep interrupt stable when no interrupt clear(not bypass mode) 
e input data sample or mask(not bypass mode) 

e de-bounce number configurable(not bypass mode) 

e only once trig active(not bypass mode) 

e trig level condition configurable(not bypass mode) 

e high level detect and interrupt generate(bypass mode) 

e low level detect and interrupt generate(bypass mode) 

e interrupt mask(bypass mode) 

e interrupt clear(bypass mode) 

e input data sample or mask(bypass mode) 

e level interrupt generate at system power down(bypass mode) 


e force to open the clock of de-bounce 
6.32.22 . EIC LATCH 


e Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal status and trigger 
IRQ or FIQ interrupt by level detecting (no edge detecting) 


e Special IRQ or ЕГО interrupt on channel 0 is multiplexed from 8 independent input sources 


e Using Latch circuit to realize interrupt generation, INTMSK connected to the set port of Latch, 
and INTCLR connected to the clear port of Latch. 


e Provide raw status for each of 8 input sources on special channel 
e Provide polarity control bit for each of 8 input sources on special channel 
e Provide only one clear bit to clear all latches on special channel 


e Each input source can be enabled or disabled independently on special channel 
6.3223 EIC. ASYNC 


e positive edge detect and interrupt generate 
e negative edge detect and interrupt generate 


e both edges detect and interrupt generate 
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6.32.2.4 


high level detect and interrupt generate 

low level detect and interrupt generate 

interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 

edge interrupt generate with 32khz clock at system power down 
level detect conditions changeable 


edge detect conditions changeable 
ЕС SYNC 


Input signal synced with ск арЫ 

positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
level detect conditions changeable 


edge detect conditions changeable 
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6.32.3 Function Description 


я---- 
АРВ АРВ EIC SYNC 
BUS INTERFACE | 
Regs EIC_ASYNC 
EIC_LATCH 
EIC_DBNC | 
ІМТ 
— 
Detect Debounce 
ARM 
Core 


Figure 6-77 EIC block diagram 


As the-above diagram shows, SW communicates with EIC module by APB BUS. When the module has 
received active input signals, interrupts will be created to notify ARM core. 


6.32.4 Control Registers 
6.32.4.1 Memory map 


Table 6-16 EIC DBNC Control Register Address Map 


Offset E 
Description 
Address 


0x001C ЕС DBNC RIS EIC. DBNC bits raw interrupt status 
0x0020 EIC DBNC MIS EIC. DBNC bits masked interrupt status 
0x0024 EIC DBNC IC EIC. DBNC bits interrupt clear 

0x0028 EIC DBNC TRIG EIC. DBNC bits trig control 

0x0040 EICO DBNC CTRL EICO DBNC control register 
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Offset ЖЕНЕ 
Description 
Address 


0x0044 EIC1 DBNC CTRL EIC1 DBNC control register 
0x0048 EIC2 DBNC CTRL EIC2 DBNC control register 
0x004C EIC3 DBNC CTRL EIC3 DBNC control register 


ЕС DBNC[0-S3]: from pad, refer to pin mux 
EIC. DBNC[4-7]: reserved 

Analog EIC: 

EIC[0]: CHGR INT 

EIC[1]: PBINT2 

EIC[2]: PBINT 

EIC[3]: AUDIO HEAD BUTTON 

EIC[4]: AUDIO HEAD. INSERT 

ЕІС[5]: AUDIO HEAD INSERT2 

EIC[6]: усна OVI 

EIC[7]: VBAT. OVI 

EIC[15:8]: reserved 

ARM base address: ЕС BASE ADDRESS +0х0000 0080 


Table 6-17 EIC. LATCH Control Register Address Мар 


Offset T 
Description 
Address 


[MS со 1 = 


ЕС LATCH[0]: pad in чагі0 rxd; 

ЕС LATCH[1]: pad in џам! са; 

ЕС LATCH[2]: pad in uart2 са; 

ЕС LATCH[S]: pad in uart3 са; 

ЕС LATCH[A]: pad in uart3 ctsn; 

EIC_LATCH[5]: pad in uart4 са; 

ЕС LATCH[6]: pad in uart4 ctsn; 

EIC. LATCH[7]: usbd ве0 wakeup; 

V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 925 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


ARM base address: EIC BASE ADDRESS +0x0000_00A0 


Table 6-18 EIC. ASYNC Control Register Address Map 


Offset ЛКЕН 
Description 
Address 
0x0000 EIC_ASYNC_INTEN EIC_ASYNC interrupt enable 


0x0004 EIC_ASYNC_INTRAW EIC_ASYNC raw interrupt 
0x0008 EIC_ASYNC_INTMSK EIC_ASYNC interrupt mask 


EIC. ASYNC[0]: pad in uartO rxd; 

ЕС ASYNC[1]: pad in uarti rxd; 

ЕС ASYNC[2]: pad in uart2 rxd; 

ЕС ASYNC[S]: раа in uart3 rxd; 

ЕС ASYNC[4]: pad in uart3 ctsn; 

ЕС ASYNC[S]: pad in uart4 гха; 

ЕС ASYNC[6]: pad in uart4 ctsn; 

ЕС ASYNC[7]: usbd ве0 wakeup; 

ARM base address: ЕС BASE ADDRESS +0х0000 00С0 


Table 6-19 EIC SYNC Control Register Address Map 


Offset V. 
Description 
Address 


EIC. SYNC[0]: pad in uartO rxd; 
ЕС SYNC[1]: pad in uarti rxd; 
ЕС SYNC[2]: pad in uart2 rxd; 
ЕС SYNC[S]: pad in uart3 rxd; 
EIC. SYNC[4]: pad in uart3 ctsn; 
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EIC. SYNC[5]: pad in uart4 rxd; 
EIC. SYNC[6]: pad in uart4 ctsn; 
ЕС SYNC[7]: usbd ве0 wakeup; 


6.32.4.2 Register Descriptions 


6.32.42.1 EIC DBNC DATA 


Description: EIC DBNC bits data register, read only 


Per [sro [2o [2 [2 [25 [25 [ [25 [ 2 [э Гао [9 [в [т | ol 


Reserved 


Type 


а | е а а и о ә е о е е е Ге 


Туре 


Field Мате Type | Reset | Description 
Value 


на [mo [mm [еш  — — — _ 
[benc DW [то [mo [eno [Ec ово bis caa ro — | 


Note: EIC_DBNC_DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5 clk, so SW 
need delay 2ms to get the exact value of original data inputs when Rtcdiv5 clk is enabled. 


6.32.4.2.2 EIC DBNC DMSK 


Description: EIC DBNC bits data mask register 
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Lee [sro [2o [2 2 [2 [25 [зи [25 [ [э Гао | 8 еее 


Reserved 
св әд 
| eset | О ЕЕС Ша | Бие И ЦЕ шен си ШЕ И БН 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 [ 7 | 6 | 5 [| 4 | 3 [2 | 0) 


Reserved ЕС DBNC DMSK 


Type 


ИЕР, >. | 


Field Name Type | Reset | Description 
Value 


[— — [mw во [aw 
DBNC DMSK [7:0] R/W 8'h0 ЕС DBNC DATA register can be read if 
EIC DBNC DMSK set “1” 


6.32.4.2.3 ЕС DBNC IEV 


Description: EIC DBNC bits interrupt status register 


ЕС DBNC IEV 


Reserved 


м д и . — 
| Reset | |Б | ИШИ ИШЕ ЕИ ЕЙ И И И Я И ЕЕ ЕЕ И 
Bt ДЕ Е Е 1|]]9][в8]7]6в]58]34]з]2|1]0] 


Reserved EIC_DBNC_IEV 


т: ] 1 RW 


нее уу. 


Field Name Туре | Reset | Description 
Value 


јо [RO |2480 јнеее | 


DBNC-IEV [7:0] R/W 8'hFF EIC. DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
"0" low levels trigger interrupts. 


6.324.24 EIC DBNC IE 
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Description: EIC DBNC bits interrupt enable register 


Per [зг [з [2o [2 [2 [25 [25 [зи [25 [ 2 [эт Гао [9 Гео 


Reserved 
me = 7 
L3 БН ЕШ ШЕШ СИ БН Шен Н О О С ЫЕ ЕЕ 
| Bi | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 | 7 | 6 J 8 |а | 3 [2 | тој 


Reserved EIC. DBNC IE 


Type 


ШОО АИ hA. со... / 


Field Name Type | Reset | Description 
Value 


је јво |2480 | Reserved | 


DBNC_IE [7:0] R/W 810 EIC_DBNC bits interrupt enable register: 
"1" corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.32.4.2.5 EIC DBNC RIS 


Description: EIC DBNC bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC. DBNC MIS) 


Reserved 


^" MEM M 
[Reset ИШ ИШИ И epe еј еј И ИШ ј ој ИЕ јо 
ЕСЛИ eS СС ЕС Е НЕС СТ ЕЦ ВЕ СИ CORN 


Reserved EIC_DBNC_RIS 


Type 


Field Name Type | Reset | Description 
Value 


агар [Ro јако 
DBNC_RIS [7:0] [RO |вмю | EIC bits raw interrupt status register: 
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"1" interrupt condition met 


“0” condition not met 


6.32.4.2.6 EIC DBNC MIS 


Description: EIC DBNGC bits masked interrupt status register 


Ce [sro [2o [2 [2 [25 [25 [ви [25 [ [э Гао [з [в [т [ 56] 


Reserved 
ЫШ о 
L3 ШОН pr EEA 
| Bi | 15 | 14 | 13 | 12 | v1 | 10 [ 9 | 8 [ 7 | 6 | 8 [| 4 | 3 [2 | тој 


Reserved ЕС DBNC MIS 


Type 


Note: EIC DBNC MIS = ЕС DBNC Е & ЕС DBNC RIS 


Field Name Type |Reset | Description 
Value 


је [RO |2480 [Reseved | 


DBNC_MIS [7:0] 8'hO EIC. DBNC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.3242.7 EIC DBNC IC 


Description: EIC DBNGC. bits interrupt clear register 


Reserved 


Wi 


vee ООО — $7  — — — — — — | 


ТЕЕ Е Е АТЕСТИ a ЕН СВ ЕСИ ЗИ Е ПЕС КИЕ И 


Reserved EIC. DBNC IC 


Type wo 


eC 
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Field Name Type | Reset | Description 
Value 


| [мо |2480 јнеее | 


DBNC_IC [7:0] WO 870 EIC_DBNC bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


6.32.4.2.8 EIC_DBNC_TRIG 


Description: EIC DBNC bits trig control register 


Lm [ss [э [2 [2 [26 [2 Га [з [е [т [ | e [зв [оре 


Reserved 


Type Ш 


|Незе | ОЗ ИЦТ СИ А СИ И ИС СВ ИЕ И ЕЕ 
| Bt |15) 14 | 13. 12 | vt | 10 9 | 8 | v | e | e | ч|з ото | 
| Name | е Места, | 


Reserved EIC_DBNC_TRIG 


Type wo 


ЕЕ (У д 


Field Name Type | Reset | Description 
Value 


Иа [wo |2480 !Reemed | 


DBNC TRIG [7:0] WO 810 EIC_DBNC bits trig control register: 
“1”: generate the trig start pulse 
“О": no effect 
It must set EIC_DBNC_TRIG for using de-bounce 
function and getting active interrupt. 


6.32.4.2.9 EICO DBNC СТВІ 


Description: EICO DBNC control register 
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0x0040 (reset 0x0000 4032) ЕСО DBNC СТА 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


Го Јајо [в [нею 


FORCE СЕК DBNCOO | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC_ENO [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 as 


DBNC_CNTO А x R/W | 12'h032 | de-bounce counter rece uu eur value setting, the one 
unitis 0.977 (1000/1024) millisecond 


6.32.4.2.10 EIC1 DBNC CTRL 


Description: EIC1 DBNC control register 
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0x0042 (reset 0x0000 4032) EIC1 DBNC CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


ro o apo eo а 


FORCE СЕК DBNC1 | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN1 [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 as 


DBNC_CNT1 А x R/W | 12'h032 | de-bounce counter rece uu eur value setting, the one 
unitis 0.977 (1000/1024) millisecond 


63242.1 ЕІС2 DBNC CTRL 


Description: ElC2_DBNC control register 
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0x0048 (reset 0x0000 4032) EIC2 DBNC CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


ОИ E авео а 


FORCE СІК DBNC2 | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC EN2 [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 = 


DBNC_CNT2 А x R/W | 12'h032 | de-bounce counter БЕЛЕ eee value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.32.4.2.12 EIC3 DBNC CTRL 


Description: ЕІСЗ control register 
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0x004C (reset 0x0000 4032) EIC3 DBNC CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


Ysa [norco [Remi — — ——— 


FORCE СЕК DBNC3 | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC ENS [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 = 


DBNC_CNT3 А x R/W | 12'h032 | de-bounce counter БЕЛЕ eee value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.32.4.2.13 EIC4_DBNC_CTRL 


Description: Е!С4_ОВМС control register 
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0x0050 (reset 0x0000 4032) ElC4 DBNC CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


Го Јајо реј 


FORCE СЕК DBNCA | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC_EN4 [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 = 


DBNC_CNT4 А x R/W | 12'h032 | de-bounce counter БЕЛЕ eee value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.32.4.2.14 ЕІС5 DBNC СТВІ. 


Description: ЕІС5 DBNC control register 
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0x0054 (reset 0x0000 4032) ЕІС5 DBNC СТА 
Вії 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


Го Јајо [в ааа 


FORCE СЕК DBNC5 | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC EN5 [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 = 


DBNC_CNT5 А x R/W | 12'h032 | de-bounce counter БЕЛЕ eee value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.32.4.2.15 ElC6 DBNC CTRL 


Description: ЕІС6 DBNC control register 
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0x0058 (reset 0x0000 4032) EIC6_DBNC_CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


Ysa [norco Remi — — 7 — 


FORCE СЕК DBNC6 | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC EN6 [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 = 


DBNC_CNT6 А x R/W | 12'h032 | de-bounce counter БЕЛЕ eee value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.32.4.2.16 EIC7_DBNC_CTRL 


Description: EIC7 control register 
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0x005C (reset 0x0000 4032) ЕС7 DBNC СТА 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


Мате Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E 
^ | NC 
Name | CL E Reserved DBNC СМТ 
к |- 
М 
DB 
NC 
Туре | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Кы Reset Description 
Value 


Го Јајо [в а 


FORCE СЕК DBNC7 | [15] R/W | 1780 1: clock of dbnc forced open; 
0: no effect 


DBNC EN7 [14] RAN | 1’h1 de-bounce mechanism enable or disable: 
1 enable,0 = 


DBNC_CNT7 А x R/W | 12'h032 | de-bounce counter БЕЛЕ eee value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.32.4.2.17 EIC LATCH INTEN 


Description: ЕКС LATCH interrupt enable register 
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Fee [sro [2o [2 [2 [25 [25 [зи [25 [ 2 [э Гао [9 еее 


Reserved 
те" 9 7] 
| eset [HEN О ЕЦ Е БН И ЦЕ ОЗ ЕЙ ЗИ БІН 
| Bit | 15 | 14 | 13 | 12 | v | 10 [ 9 | 8 [ 7 | 6 | 5 [| 4 | 3 [2 (то | 


Reserved EIC LATCH INTEN 


Type 


EE ы. 


Field Name Type | Reset | Description 
Value 


јо [RO |2480 | Reserved | 


LATCH_INTEN | [7:0] RW 8'hO ЕС LATCH interrupt enable register: 
“1”: enable bit interrupt 
"0": disable bit interrupt 


6.32.4.2.18 EIC LATCH INTRAW 


Description: ЕС LATCH raw interrupt register 


EIC LATCH INTRAW 


Reserved 


Type | 
ве "О ВИ ЗВ ЕИ ИНЕ | ЕШ И ОН С И ВИ 9] 
ЕСЕ Е Е ЕЕ jij O CLEAR СЗ ЕС eee 


Reserved EIC_LATCH_INTRAW 


Field Name Тур | Reset | Description 
е Value 


јатаг mo |mmo|Reewd — | 
EIC. LATCH. INTRAW | [7:0] RW 810 EIC_LATCH raw interrupt status register: 
“1” interrupt condition met 
“О" condition not met 
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6.32.4.2.19 EIC LATCH INTMSK 


Description: EIC LATCH _ interrupt mask register 


Ce [sro [2o [2 [2 [25 [25 [зи [25 Гаа Гао [9 еее 


ШЕ — 1  — — | 
| езе ШШ ЕС ЈК | КОВ О О И ИЕ И ЕНИ 
See 


Reserved 


Reserved EIC_LATCH_INTMSK 


Type 


Field Name Type | Reset | Description 
Value 
[ grs [mo [mmo [Reewd — —  — 
LATCH INTMSK | [7:0] 8'hO ЕС LATCH interrupt mask register 
“1” Interrupt active 
“О" interrupt not active 


Note: EIC LATCH INTMSK = EIC LATCH INTEN & EIC_LATCH_INTRAW, and 
EIC. LATCH INTMSK are connected to the set port of Latch 


6.32.4.2.20 EIC LATCH INTCLR 


Description: ЕС LATCH interrupt clear register 


Lm [ss |» [2 [2 [ 25 [25 [ж [з [е [т [ | s Герое 


Reserved 


Reserved EIC LATCH INTCLR 


Type 


РИ д «- .w— . 


[Field Name |в: | Type |Незы | Description | 
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1-1 ме) |) 
Гом |RO |2480 [Reseved | ||| 


LATCH_INTCLR | [7:0] WO 8'hO ЕС LATCH interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


Note: EIC LATCH INTCLR are connected to the "clear" port of Latch, and it need disable 
the "set" port of Latch by changing EIC LATCH INTPOL to clear EIC. LATCH interrupt. 


6.32.4.2.21 EIC_LATCH_INTPOL 


Description: EIC_LATCH interrupt polarity register 


0x0010 (reset 0х0000 0000) EIC. LATCH INTPOL 


| Bit | зт (зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Cm а а а ао и о о е о е о о ао [о 


Field Name Type | Reset | Description 
Value 


[mis [RO [mmo ја 
LATCH INTPOL | [7:0] RW 8'hO ЕС LATCH polarity register: 

"0": high levels trigger interrupts, 

“1”: low levels trigger interrupts. 


6.32.4.2.22 EIC LATCH INTMODE 


Description: EIC LATCH interrupt mode register 
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EIC_LATCH_INTMOD 
0x0014 (reset 0x0000_0000) 


Ca [oo а Га Гә es ee oe ee 


Reserved 


Rese ЕЛЕ С О ОС ОС А СИ СИ 


Field Name Type | Reset | Description 
Value 


[ ва јо [mmo је 
LATCH INTMODE | [7:0] RW 8'h0 EIC. LATCH interrupt mode register: 

“1”: interrupt active without chip sleep 

"0": interrupt active with chip sleep 


6.32.4.2.23 ЕС ASYNC INTIE 


Description: EIC ASYNC bits interrupt enable register 


Fe [scs [2 [2 [2 [2 25 [з [з [в [т Га | e [тв | № 


Reserved 


Type 


ae d NN NNUS EU 
ee ЕЦ ee И И И ЯШ И ЕЕ И 
ви |15 (та (1з | 12 ИЕ 10 | 9 | 8 | v j| e | ej aj 3 | 2j t jo 
| Name | BEENEMNE C C OMNEM 


Reserved ЕС ASYNC INTIE 


ПЕ o О e С О С ОС ОС О О ОС г 


Field Name Type | Reset | Description 
Value 


ASYNC_IE > 0] R/W 870 EIC_ASYNC bits interrupt enable register: 
"1" corresponding bit interrupt is enabled. 
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pT LLL |9 corresponding bit interrupt isn't enabled | 


6.32.4.2.24 EIC_ASYNC_INTRAW 


Description: EIC_ASYNC raw interrupt register 


Der [зг [з [2o [2 [2 [25 [25 [в [25 [ 2 [э Гао [9 [в [т [в 


Reserved 


Reserved ЕС ASYNC INTRAW 


Type 


EON 


Field Name Type | Reset | Description 
Value 


Piers; [Ro реј | 
ASYNC_INTRAW | [7:0] RW 870 EIC_ASYNC raw interrupt status register: 
“1” interrupt condition met 
“О" condition not met 


6.32.4.2.25 EIC_ASYNC_INTMSK 


Description: EIC_ASYNC interrupt mask register 


Lm [ss [э [2 [2 | 5 [2 Га [з [е [т [ | e [в [ v [№ | 


Reserved 
Type 


| Bt |15 14 | 13 | 12 | tt | 10 | 9 | 8 | v | e | e j a | 3 | 2 j t j| 0 


Reserved ЕС ASYNC INTMSK 


Type 
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Field Name Type | Reset | Description 
Value 


[Bra [RO |2480 | Reserved | 


ASYNC INTMSK [7:0] 8'hO ЕС ASYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.32.4.2.26 ЕС ASYNC INTCLR 


Description: EIC. ASYNC interrupt clear register 


ЕС ASYNC  INTCLR 


Reserved 


ШЕ СО 24-727” 
Reset | MS ИЕШЕ И И ЕЕ ИШ И И СЦ 
„с ee 


Reserved EIC_ASYNC_INTCLR 


т: ] i | wo 


Field Name Type | Reset | Description 
Value 


[ [seg јо [mmo [Reed — | 
ASYNC ІМТСІН | [7:0] WO 8'h0 ЕС ASYNC interrupt clear register: 

“1” clears detected interrupt. 

"0" has no effect. 


6.32.4.2.27 EIC_ASYNC_INTMODE 


Description: EIC АФУМС bits interrupt mode register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 945 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Lm [э [э [2 [5 [2 [5 [2 | $2 [т [o i | e [з № 


е 24227 
ІЕНЕНИНЕНЕНЕНЕНИНЕНЕНЕНЕНЕНЕНЕНЕН 
ШІН е а ае и о о е о е е о а ооо 


Reserved 


Reserved EIC_ASYNC_INTCLR 


Туре ы... 
нее :| | | | | | |: 


Field Name Type | Reset Description 
Value 


је |RO |24h0 | Reserved | 


ASYNC_INTMODE | [7:0] R/W | 8'hFFFF | “1” detect signals level 
“О" detect signals edge 


6.32.4.2.28 EIC_ASYNC_INTBOTH 


Description: ЕІС АЗҮМС bits both edges interrupt register 


Cm [sro [s [2 [2 а [25 [ж [з [ 2 [т [| [в [зт [ 


Reserved 


Type 


ЕГЕТТЕ ЕЕС 
Peset И И ЕН Е ИЕ ИИИ s] s СИ 89] 2] 
[Bt [15 14 із | 2 | rr j| oj 9 | 8 | 7 | ej s fal 3 | 2] io | 
| Name | ЕВ — БЕН 


Reserved ЕС ASYNC INTBOTH 


Fee EE E E ES ERER STIS ОС ОС О С О ОСИ 


Field Name Type | Reset | Description 
Value 


[finer [но [вто [Reed — — — — — | 


ASYNC INTBOTH [7:0] R/W |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
ЕС ASYNC INTMODE 
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6.32.4.2.29 EIC_ASYNC_INTPOL 


Description: ElC_ASYNC interrupt polarity register 


Per [sro [2o [2 [2 [25 [25 [зи [25 Гаа Гао [9 еее 


ШЕ лла” 
Reset ШШ ЕШШ ИШ ИШИНИ | ИШИ И И ИЕ И ЕНИ 
m 


Reserved 


Reserved ЕС ASYNC INTPOL 


Type 


ШОО - _/ 


Field Мате Туре | Reset | Description 
Value 


C (ва [Ro [mm ав 
ASYNC INTPOL | [7:0] RW 870 EIC_ASYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


6.32.4.2.30 EIC_ASYNC_DATA 


Description: EIC_ASYNC bits data register, read only 


Ten [sr |» [2 [2 o Ге [ж [з [е [т [ | e еее 


Reserved 


а | а |а и о ә е о е о е Га ао 


Field Name Type | Reset | Description 
Value 
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L ЦвІ [mo (|2480 | нелеу: | 


ASYNC. DATA 70 [RO |8h0 | ЕС ASYNC bits data input 


6.32.4.2.31 EIC SYNC INTIE 


Description: EIC SYNC bits interrupt enable register 


[59 Tw [v [56] 


Reserved EIC. SYNC. INTIE 


R/W 


Field Name Type | Reset | Description 
Value 


[Bis [Ro [мю је SSCS 
SYNC_IE [7:0] R/W 8710 EIC_SYNC bits interrupt enable register: 

"1" corresponding bit interrupt is enabled. 

"0" corresponding bit interrupt isn't enabled 


6.32.4.2.32 EIC SYNC INTRAW 


Description: EIC. SYNC raw interrupt register 


Ce [эг [зо [з [в [o 25 [25 [зи [25 [ 2 [т [2o [э e 
еј О 


Reserved 
wel  ООООО . 
[Reset ЕШШ Фр оо (оо оао доо [оа [5 


CAIR СЕ Е ДИО ГИ СИ СИ Е ЕИ Е Е ЕС ЕС ЕИ САН 
Reserved EIC_SYNC_INTRAW 
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Field Name Type | Reset | Description 
Value 


је |RO |40 |Reseved | 


SYNC_INTRAW | [7:0] RW 870 EIC_SYNC raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


6.32.4.2.33 EIC SYNC INTMSK 


Description: EIC SYNC interrupt mask register 


Lm [ss |» [2 [o5 [5 [ж [з [е [т [ [зэ [в [зт [| 


Reserved 


Type 


a eae eee eee 
Reset "И И ЕЦ ЫИ ИШЕ ПС el ЕИ ЕЕ ИС ИС 
| Bt [15 | 14 | 13 |i] t | 10 | 9 | 8 | v | 6 j 5 | à | 3.2 ^1 ој 


Reserved EIC SYNC. INTMSK 


Type 


Field Name Type | Reset | Description 
Value 


И |RO |2490 [Reserved | 


SYNC INTMSK [7:0] 870 EIC. SYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.32.4.2.34 EIC. SYNC INTCLR 


Description: EIC. SYNC interrupt clear register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 949 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Der [зг [м [2o [2 [2 [25 [25 [зи [25 [ 2 [ж Гао [9 еее 


Reserved 
vee 9 7] 
| eset [BEN О ЕИ Е ОВЕН И ОШ Бен NCC 
| Bit | 15 | 14 | 13 | 12 | m | 10 [ 9 | 8 [ 7 | 6 | 5 [| 4 | 3 [2 | тој 


Reserved ЕС SYNC INTCLR 


Type 


ИЕР, н>. | 


Field Name Type | Reset | Description 
Value 


етар [Ro [mmo [Resened | 
SYNC_INTCLR | [7:0] WO 8'hO ЕС SYNC interrupt clear register: 

"1" clears detected interrupt. 

"0" has no effect. 


6.32.4.2.35 EIC SYNC INTMODE 


Description: EIC. SYNC bits interrupt mode register 


Ce [sro [2o [2 [2 [25 [25 [зи [25 Га [ 5 Го Герое 
"rome О 


Reserved 


SS See 
L3 НЕ ИШ ИНЕ И ИШИ И osse] 
ЕСЕ rE aera eee 


Reserved EIC_SYNC_INTCLR 


қ... pw 


ШІ à :| | | | | | || 


Field Name Type | Reset Description 
Value 


Ја [RO |24h0 [Reseed | 


SYNC_INTMODE | [7:0] RAW | ӘТҒЕҒЕ | “1” detect signals level 
“О" detect signals edge 
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6.32.4.2.36 EIC SYNC INTBOTH 


Description: EIC. SYNC bits both edges interrupt register 


ЕС SYNC INTBOTH 


Reserved 


ee. eee 
| Везе ВЕ СИ И ИЕ И ИТ А С НН КИ ШЕ ИС 
и 


Reserved EIC_SYNC_INTBOTH 


Type 


ШОО АИ _— м | 


Field Мате Type | Reset | Description 
Value 


ос Два |RO |1680 | Reserved | || 


SYNC_INTBOTH [7:0] R/W | 16’hO | “1” both edges trigger an interrupt, 
“О" interrupt generation event is controlled by 
EIC_SYNC_INTMODE 


6.32.4.2.37 EIC_SYNC_INTPOL 


Description: EIC. SYNC interrupt polarity register 


EIC SYNC INTPOL 


Reserved 


т = 
L3 | ИШ И ШЕ ЕИ ЕШ И ој ој еј И еј ЕЕЕ 8 
Bt }18]14]13]з12] 1|]])9]в8]7]в6в]58]34]з]2|1]0] 


Reserved EIC_SYNC_INTPOL 


Field Name Type | Reset | Description 
Value 


Це jro [мю [Reseved | 
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SYNC INTPOL | [7:0] RW 870 EIC_SYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
"0": low levels or neg-edge trigger interrupts. 


6.32.4.2.38 EIC_SYNC_DATA 


Description: EIC_SYNC bits data register, read only 


Per [sro [2o [2 [2 [25 [25 [зи [25 [ 2 [э Гао [9 еее 


Reserved 


Type 


Pe INN ee 
ИЕ ЕҤ ЕИ C CR С ИН И И А ЕК ЕС БИ 
Bt ДЕ EE P RETO IER IERI СИ CORE ECRIRE ER 


Reserved EIC. SYNC DATA 


Type 


Field Name Type |Reset | Description 
Value 


L— — mw [mo [mm ја —— — _ 
[Sw бата tro |ғо [ero EC.Swobiscwampt — 


6.32. Application Notes 


6.32.5.1 Programming Model 


For EIC. DBNC sub-module, software needs to adopt corresponding steps as follows: 


e When system resets, EIC DBNC module is also under the reset status and cannot capture the 
EIC. DBNC input signals. At the process of system initialization, ARM needs to configure the 
EIC. DBNC input signal detecting conditions, such as ‘1’/’0’ detection, read INT status 
registers and write EIC ОВМС (Сто clear the EIC. DBNC INTs. Then, if necessary, ARM 
sendsatrig start pulse to commence one EIC signal detection process. Before system enters 
deep-sleep mode or closes PCLK, it ought to assure that EIC DBNC INT has been enabled 
and cleared and system has sent out active trig start pulse. 


e After receiving the trig start pulse, EIC DBNC module starts the process of EIC. DBNC signal 
detection. If EIC captures one stable input signal, it will send an INT to ARM, shut off the clock 
of debounce circuit automatically and wait for next trig start pulse. 
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e When ARM receives the EIC_DBNC INT again, it enters INT process flow. And if EIC input 
condition changes, ARM needs to configure those detecting condition registers again. Then, if 
necessary, ARM sends a trig_start pulse again to commence a new EIC_DBNC signal 
detection process. 


e Step 1 to step З cycles. 


e For the debounce bypass mode, ARM can receive INT without the need of sending trig_start 
pulse. 


6.32.5.2 Programming Notes 


e The register, EIC_DBNC_IEV, is used to set the input signal constraints for INT trigger. 


e EIC DBNC INT comes from EIC ОВМС MIS, which EIC. DBNC MIS is equal to 
EIC DBNC IE & EIC DBNC. RIS. So, if it needs to get some EIC DBNC' INT, the 
ЕС DBNC Е should be unmasked. And if ARM has received one EIC DBNC INT, it maybe 
need to mask the corresponding bit of EIC DBNC Е to avoid to received the same INT, and 
set corresponding bits 1 to of EIC DBNC ІС. 


e Toquit EIC DBNC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs consider 
the additional time for exact debounce period. 


6.33 SIM Card Interface 


Base Addr Range Addr Map Description 
0х7110_0000 ~ OX711F FFFF 


6.33.1 Overview 


SIM: Subscriber Identity Module 

The SIM card interface is implemented according to GSM SIM card standard and conformed to 
1507816. It only supports protocol type T = 0 asynchronous half duplex character transmission mode. 
The SIM card interface is used to transfer data to/from a SIM card in an asynchronous fashion in half 
duplex mode through a bi-directional I/O pin. 


6.33.2 Features 


e Programmable generation of clock to SIM card 

e Programmable transmission baud rate 

e Support for T = 0 asynchronous protocol type 

e Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte Rx FIFO 


e Parity checking and error handling 
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e Transmission and receiving in DMA mode 
e Retransmission after detecting parity error 


e Support different interrupt modes 


6.33.3 Signal Description 
Table 6-20 Signal Description 


SIM_PE Output Internal Used to power up / down SIM card 
SIM_RST Output PAD Used to reset SIM card 


SIM_CLK Output PAD Used to supply clock for SIM card 
SIM DAT | Input PAD Serial data in 
SIM DAT O Output PAD Serial data out 


SIMCLK 


” PRESETn 


SIMRST PSELSIM 
ip ee шш 


| T PENABLE 
pL oo" 
PWRITE 


— —— 


PADDR 
3:0 


SIM Controller 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 6-78 SIM Interface Signals 


SIM card interface signals are compliant with ISO7816-2 standard where each signal connects to the 
corresponding SIM card pins listed as the table. 


Table 6-21 SIM Card Pin List 


C1: Мос = 5V C5: Gnd 


C3 : Clock C7 : VO 
C4 : RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 954 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


6.33.4 Function Description 


6.33.4.1 SIM Controller Interface Block Diagram 


APB 


SIM, PE DMA 
SIM RST Channel 
SIM, CLK 
SIM, DAT I 
SIM, DAT O 


SIM Controller 


Figure 6-79 SIM Interface Block Diagram 
6.33.4. | SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The SIM CTL1 
register bits [10:8] decide the generated SIM clock frequency. 


Table 6-22 SIM Clock and Baud Rate 


| ма? — S 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through programming 

SIM CLK DVD register. 

The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so that 
the Rx and Tx can be done correctly. 


6.33.4.3 Resource 


Memory: 
TX FIFO: 16X8 
RX FIFO: 16X8 
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6.33.44 SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following consecutive 
operations: 


e Connection and activation of the contacts by the interface device 
e Deactivation of the contacts by the interface device 
e Reset of the card 


e Subsequent information exchange between the card and the interface device 


6.33.4.4.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface device to avoid 
possible damage to any SIM card meeting these standards. 

The activation of the contacts by the SIM interface device shall consist of the following consecutive 
operations: 


e RST isin state L. 
e VCC shall be powered. 
e l/Ointhe interface device shall be put in reception mode. 


e CLK shall be provided with a suitable and stable clock. 


f. 


tx: Undefined | t,200clk — t,2400clk 400с1К St, :40000clk 
Activation Deactivation 


Figure 6-80 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the activation/deactivation control 
module controls the activation/deactivation sequence of the SIM interface. 

After sending an activate command (writing 1 to SIM CTLO register bit 11), the activation sequence will 
be sent to the SIM card. 

The following are brief list of commands for the activation functions. 


e Program active deactiva en bit to 1 to enable activation function. 
e Program do act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or detection of card 
removal), the electrical contacts should be deactivated. 
The deactivation by the interface device shall consist of the following consecutive operations: 
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e State L on RST 
e State Lon CLK 
e State Aon ИО 
e VDD inactive 


Software program do-deact bit to 1 to begin deactivation sequence. 


6.33.4.42 Reset of the Card 


Acard reset is initiated by the interface device, whereupon the card shall respond with an Answer to 
Reset. 

By the end of the activation of the contacts (RST is in L, VDD powered and stable, ИО in reception 
mode in the interface device, CLK provided suitable and stable clock), the card answering 
asynchronously is ready for reset. 

The clock signal is applied to CLK at time TO. The I/O line shall be to state 2 within 200 clock cycles of 
the clock signal (t2) being applied to CLK (time t2 TO). 

The internal reset takes effect a few clock cycles after reset. Answer to Reset on I/O shall begin 
between 400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time t1 after ТО). 
Acard with an active low reset is reset by RST in L for at least 40,000 clock cycles (t3) after the clock 
signal is applied on CLK (time t3 after TO). Thus if no Answer to Reset began within 40,000 clock 
cycles (t3) with RST in state L, RST is put to state H (at time T1). The Answer to Reset on I/O shall 
begin between 400 and 40,000 clock cycles (t1) after the rising edge of the signal on RST (time t1 after 
T1). 

If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state H (t3 after T1), 
the signal on RST shall be returned to state L (at time T2) and the contacts shall be deactivated by the 
interface device. 


LOA) Answer 
Ш 
YO (AL) Answer 
VO (SH) 
To T, т, 
IR: Internal Reset 400clk t, <40000clk 
AL: Asynchronous Reset 25200 
SH: Syncronous Reset ts =400cik 
Figure 6-81 Answer to Reset Sequence 
NOTES: 
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The internal state of the card is assumed undefined before reset. Therefore, the design of the card has 
to avoid improper operations. 

In order to continue the dialogue with the card, RST shall be maintained in the state where an answer 
occurs on I/O. 

Reset of a card can be initiated by the interface device at its discretion at any time. 

Interface devices may support one or more of these types of reset behavior. The priority of testing for 
asynchronous or synchronous cards is not defined in the standard. 


6.33.4.4.3 Subsequent information exchange between the card and the interface device 


6.33.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is like in the 
following diagram. 
Start Bit Parity Bit Next. 
Start Bit 


«— —— 8 bit дав > 


Z— ooo TL | 
vO 2222 ШІ Guard aud 
А 0% tio 
<——(n+0.2) etu— — 


Figure 6-82 The Character of Frame 


A character consists of ten consecutive bits: 
е A start bit in state A; 
e Eight bits of information, designated BO to B7 and conveying a data byte; 
e Atenth bit bi used for even parity checking. 
At the SIM interface, a data byte consists of 8 bits Bọ ~ By, from the least significant bit (LSB, Во) to the 


most significant bit (MSB, Ву) 
6.33.4.4.3.2 T = 0, Asynchronous Half Duplex Character Transmission Protocol 
The following diagram shows the byte transmission frame structure. 


without parity error 


ЛТЕПІН ыы 


with parity error 
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Figure 6-83 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, A1, A2; L. 
CLA is an instruction class. The value FF is reserved for PTS. 

INS is an instruction code in the instruction class. The instruction code is valid only if the least 
significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 are a reference (e.g., an 
address) completing the instruction cod.P3 codes the number n of data bytes (D1... Dn) which are to 
be transmitted during the command. The direction of movement of these data is a function of the 
instruction. In an outgoing data transfer command, РЗ = 0 introduces a 256 byte data transfer from the 
card. In an incoming data transfer command, P3 = 0 introduces no transfer of data. All remaining 
encoding possibilities for the header are specified in 1507816. 


6.33.4.4.3.3 SIM Data Tx and Rx 


The Tx will start when the tx enable is 1, there is data in the FIFO and the last Rx is completed. The 
tx int mark sets the condition under which the tx int will happen. When the empty entry in the tx fifo is 
less than tx int mark, tx empty int will be set. 

The Rx will start when the rx enable is 1, when the last Tx is done and there is data coming in from the 
data input. The rx int. mark sets the condition under which the rx int will happen. When the data entry 
in the rx fifo is greater than rx int mark, rx full int will be set. 

The БИ convention register decides MSB and LSB in the Tx/Rx serial data, logic level register decides 
if high electrical level represents logic 1 in TX/Rx serial data, and odd parity register bit decides if using 
odd or even parity in Tx/Rx data. 

In the. SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch dog count limit register defines 
the idle period in data bit streaming. Watch. dog repeat en register decides if the timer starts right 
after the interrupt is acknowledged (the interrupt is cleared). Writing 1 to watch dog trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 


6.33.4.4.3.4 Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM 
card controller receives/transmits data according to the data-level and bit ordering that are specified in 
the Logic level (bit 1) and Bit convention (bit 0) bits in the SIM CTLO register. The data format is: 10 
bits per character, 1 start bit + 8 data bits + 1 parity bit. 

The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer to monitor 
the number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the pointer 
by reading the SIM STS1 register bits 4 to bit O. 

The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by 
writing to the SIM СТ register bits 4 to 7. This field specifies the number of empty characters that 
should be available in the Tx FIFO before issuing an interrupt. Whenever the number of empty 
characters exceeds this value, an interrupt is generated to the MCU. This interrupt is automatically 
cleared when the number of empty bytes in the Tx FIFO equals to or falls below the specified Tx 
interrupt threshold value. 
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The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 
SIM_STS1 register bits 0 to 4 to access the pointer. 

The SIM card controller also uses a configurable Rx interrupt threshold that can be configured by 
writing to the SIM_CTL1 register bits 0 to З. This field specifies the number of unread data that should 
be available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the 
number of unread data in the Rx FIFO equals to or falls below the specified Rx interrupt threshold 
value. 


6.33.4.4.3.5 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bit leading edge. If the detected 
I/O is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK signal 
is repeated for the programmable number of times specified in the SIM_SHE register, The SIM card 
interface sets the bad Tx parity error bit in the status register (SIM. STSO bit 3) and issues an interrupt. 
For the transmission from the SIM card controller to the SIM card, when the SIM card controller detects 
a parity error following the transmission of a data byte, it performs the following sequence: 


e The SIM card interface retransmits the data. 
e If the retransmission succeeds, it ignores the initial failure. 


e lf the retransmission fails for the number of times specified in the programmable SIM SHE 
register, the SIM card interface sets the bad parity bit interrupt the SIM STSO register, issues 
an interrupt to the MCU, and stops retransmission of the byte. 


6.33.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, VSIM output is 
automatically controlled. The on/off of VSIM can also be controlled by directly programming the 
SIM CTLO register bit 7. 


6.33.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM WDT register. The watchdog timer 
can function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is 
continuously enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 


6.33.4., ЇМ Interface Watchdog 


There are two separate watchdogs in SIM card module. 
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e One watchdog is used to report Rx idle for a preprogrammed time. 


e The other watchdog is for time out when RX retransmission is on error. 
6.33.4.8 | SIM Interconnection 


It is recommended to connect the SIM card as follows. 
e Connect a 22 uF capacitor at VSIM. 
e Connect a 10 kO resistor from SIMDA pin to VSIM. 
e The driving strength setting on SIMRST, SIMCLK and SIMDA should be 00 (the default). 


6.33.5 | Control Registers 


6.33.5.1 Memory map 


Offset D ipti 
escription 
Address Р 


6.33.5.2 Register Descriptions 


6.33.5.2.1 SIM_TX Registers 


Description: SIM card transmit register 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 961 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


ЕСІТЕШЕГТЛІГІЛІГІГІГ ТТІ! СТ ЭМ, 
Fm [scs [= Гаа [a 5 виа | [e [o [ 


Reserved 


Reserved 


Fe |o o E Eo E EE ER О 12 T2 1 D E17] 


Reserved 


Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 


6.33.5.22 SIM RX Registers 


Description: SlM card receiver register 


[оюл | Recone Butter register Reser 0000) |. зик 
 ШБЕНЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗ 


Reserved 


"не Мате |en [RW [Reset Value | Description | 
[31:8] RO 24'h0 Reserved 
SIM RX [7:0] RO Read from this address retrieve 


6.33.5.2.3 SIM STSO Registers 


Description: SIM card status registers 0 
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Ce [sro [2 [2 [2 [25 [25 2 Гаа [э Го [9 Герое 


Reserved 
RX_ 
Reserved TOU 
T 


ЕЛ 
LJ o аа а 1. аа ОЙ ОС О ОС 


[0 [mew [о јато 


Int status bit to show Rx time 
RX_TOUT 1hO : 

out under idle state 

Int status bit to show 
ACT DONE тво а 

activation is done 

Int status bit for early answer 
EARLY ANS ТО RST 1hO 

to reset 


_ m ee 
CARD OUT в [Ro [tho [ма bit for card removed 
CARD_IN lp | во [|190 | Int status bit for card inserted 
Int status bit for Rx time out or 
RX TOUT UNRSP [4] 1 
card unresponsive 
TX PAR ERR l3 во | Int status bit for Tx parity error 
RX PAR ERR l3 во [|t | Int status bit for Rx parity error 
moe 


Tx FIFO data number bigger 
TX FIFO ЕРТ | 
than tx_int_mark 


RX_FIFO_FULL 


TE Rx FIFO data number bigger 
than rx_int_mark 


6.33.5.2.4 SIM_STS1 Registers 


Description: SIM card status registers 1 
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Ce [sro [з 2 [2 [25 [25 [зи [2 [ [5 Га 9 Герое 


Reserved 
EH... И Á | 
eee 
— E - 1-1 ioe 


SIM CAR 
D 1 
Reserved 
TIVE 
ON 


сс 
нн г 


DEACTIVE ON | [14] RO јато шм Busy in deactivation process 
ACTIVE_ON [13] Ro | [1f NÑ N Busy in activation process 


Activation status, 1: activated; 0: 
SIM ATC ST [12] 1'hO MP де 
not activated. 


Reflect of card in input pin (not 
CARD .INSERT | [10] Bobo) 


6.33.5.2.5 SIM IE Registers 


Description: SIM card interrupt enable 


[oer | SIM Gard ntrupt Enable Reset ый | ми] 
Fer [sso |» [2 [2 | 25 | [2 [22 [т [2 | s [зв | и [№] 
Teme fe 


Reserved 


ACT | EAR | CAR 
CAR | UNR Е. 
Reserved 
DON | ATR | UTI 
TIE а 
E IE ВЕ | ВЕ 
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[FieldName [BR [AW [Reset value | Description — | 
Piero) јо ра Нена — — 
[ACT_DONE IE ја [RW [№0 етае bit for active done 


һо Enable bit for early answer to 
reset 


6.33.5.2.6 SIM_ICLR Registers 


Description: SIM card interrupt clear 


Lm [э [э | [2 o [25 [25 | [в [2 [т Га | s [зв [ | ve] 


Reserved 

Е CAR | UNR Е 

m DI | ESP 
Reserved .ER 

В NC | с 
E RC 

LR R 

L LR 


В В 
те e (јин 


Piste; јо [хо 
вх тоот ав [м |wo [tm  |itcearbittor Rx time out 
ACT DONE CLR B мо |100 | Int clear bit for active done 

[7] 


Int clear bit for early answer to 
EARLY ATR CLR WO тво і 
rese 
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[cmo отан [m [WO [м | Mickartitorcadon | 


ВХ РАТ ERR CLR Int clear bit for rx parity error 
TX EPT CLR Int clear bit for Tx empty int 
RX FULL CLR i | јчмо [ао Int clear bit for Rx full int 


6.33.5.2.7 SIM_CTLO Registers 


Description: SIM card control registers 0 
0x0018 SIM Card Control Registers 0 (Reset 0x0000) SIM_CTLO 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type rf Pr eb 


[feria [ro [е 


Force the Tx data to low logic 
TX_DOUT_LOW [15] R/W 1h1 

level. 

Enable the auto start of 
AUTO ACT DEACT | [14] R/W 1hO active/deactive when card in 

or card out happen 

Enable the active/deactive 
ACT DEACT EN [13] R/W Tho 

procedure 


кх o [м [mo [Embemesmm. | 
[сано our атон |е — — [nw но | Tris btwilbe toad on | 
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Enable the Power supply to 
POWER_EN 
sim card 


мот. | RST — ра Reset the sim card module 


Transmit data looped back to 
LOOPBACK_MODE | [3] R/W тло оғы 


0: Even Parity 
ODD_PRT [2] R/W тво 
1: Odd Parity 
0: high logic level represent "0" 
LOGIC LEVEL [1] R/W Th1 | ы „ 
1: high logic level represent “1 
Bit convention: 
BIT_COVT R/W 1h1 0: MSB (bit 7) transmitted first 
1:LSB (bit 0) transmitted first 


6.33.5.2.8 SIM_CTL1 Registers 


Description: SIM card control registers 1 


Ce [sro [o [2 [2r [25 [2s [зи [2 [e [в Гао | s [в v [ v6] 


Reserved 


Type 


zE ii NE Su P 


| Type | 


Control the speed of the 
AD SPEED CTL | [15:13] active/deactive sequence. 

0: slowest, 7: fastest. 

Set the polarity of the sim ск 
CLK POL [12] R/W 110 signal 

When the sim clk is stopped 
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Select the sim clk speed. The 
sim CLK is divided 
From the ARM bus clock: 
: ARM CLK/2 
: ARM CLK/4 
CLK MODE [10:8] : ARM CLK/8 
: ARM CLK/16 
: ARM CLK/32 
: ARM CLK/64 
: ARM CLK/128 
: ARM CLK/256 


NO of обоо о - © 


ја ре ја ја | 


6.33.5.2.9 SIM_RX_CK_DVD Registers 


Description: SIM card RX clock divider control 
0x0020 SIM Card RX Clock Divider Control (Reset 0x1740) SIM RX CK DVD 


| Bi (зт зо [29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19/18 | 17 | 16 | 


Reserved 


Type 


(Еттен тт ЕНЕ 
LY ИШИ ИШИ ЕИ ИШ ЕИ а ОЗ С ОВ О КИЕ 
| Bt (15|м|ізі2|н|ө)9|8)|7)|6)5|4|3)/2/|11|0| 

= ea 


SIM_RX_CLK_DIV 


Type 


[31:16] RO 16’hO Reserved 
Clock divider bit 0 to 15 for 
SIM RX CK DIV | [15:0] RAN 16'h1740 e 
receiving data 


6.33.5.2.10 SIM_SEH Registers 


Description: SIM card retransmit control 
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[moo Го cara reran Сотню serons | Sw ser] 
Ce [sro o 2 [2 [25 [2s [2 [2 [e [e [| s [в [т [ v9] 


Reserved 


- TX ETU SEL "BERI _ TX_RETRX_LMT RX_RETRX_LMT 


ер = рерни [aw | — 
ПС o [o С гБ 


Select the Tx etu divider: 

0x111: the Tx etu is decided by 

sim tx clock. divider at 
шашы He address 0x0034 

Others: the Tx etu is the same 

as Rx etu. 


[fra [рю eserves — | 


In TX mode, once TX FIFO 
empty, whether DMA request 
keep its value until DMA 
TX DMA SEL [11] | 
acknowledge is arrived or not 
0: keep 
1: not keep 
In RX mode, once RX FIFO full, 
whether DMA request keep its 
value until DMA acknowledge is 
RX_DMA_SEL [10] R/W 1'hO | 
arrived or not 
0: keep 
1: not keep 


рите m јо o јот 
[wA xen [& [Rw [д [RX DMA mode enebe — — 


6.33.5.2.11 SIM_TGC Registers 
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Description: SIM card turnaround guard control 


Per [зг [з o 2 [27 [25 [25 [2 [2» [2 а Го | s [№ [v ol 


Reserved 


TGC TIME GUARD TIME 


Type 
ІЛЕНЕН о || 70 1 о о MUA 


Field Name R/W Reset Description 
Value 


Times in bit unit between the 
He we | TIME mome [а 5:8] 8'h30 

Rx and Tx. 

Times in bit unit between the 
GUARD TIME [7:0] 8'h30 consecutive byte during data 

transmission to the SIM card. 


6.33.5.2.12 SIM WDT Registers 


Description: SIM card watchdog control 


SIM Card Watchdog Control (Reset 0x0802) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ме I7 


Reserved 
Type 


- WDOG ONT LMT 


СЛЕИЕЕЕНЕНЕНЕНЕНИНЕНЕНЕНЕНЕНЕНЕНЕН 
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ст НИ НЕ СИ И 
[mug [о рет 


Watch dog timer limit for Rx 
WDOG_CNT_LMT [15:2] R/W 14'h200 | 
retransmit watch dog 


Enable the Rx retransmit watch 

dog timer. This timer watches 

when Rx re-transition is 
WDOG_RTX_TOUT_EN happening and it will flag the 

unresponsive card int when the 

data from the sim card is time 

out (no data comes back) 

pecan e [m јасна 

WDOG_RX_TOUT_EN 


6.33.5.2.13 SIM_INT_M Registers 


Description: SIM card interrupt mask 


SIM Card Interrupt Mask (Reset 0x0000) 
| Bit | 31] 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
и 


| Туре | 


Masked Int status bit to show 
RX TOUT MSK 
ae ао] out under idle state 


| ACT_DONE_MSK | DONE. МК ној Masked int bit for active done | int bit for active done 


Masked int bit for early answer 
EATR_MSK 
ИЯ CP XS CET sl reset 


|CARD OUT мек. OUT MSK | Tho | Masked intbitforcard ош | int bit for card out 
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CARD IN MSK Masked int bit for card in 
URSP CARD MSK Masked int bit for unresp card 


Masked int bit for 
RX PRT ERR MSK 190 | 

Rx_parity_error 
TX_EMP_MSK ро |1ю | Masked int bit for Tx empty int 
RX FULL MSK |] | јво |19 Masked int bit for Rx full int 


см. ШІ — JRO | 
-CARDMSK | [RO | 
Masked int bit for 
TX_PRT_ERR_MSK [3] 1hO | 
Tx parity error 
И И _ eao e = 


6.33.5.2.14 SIM_TX_CK_DVD Registers 


Description: SIM card TX clock divider control 


Lm [ss 2 [2 [27 [26 2s [e [22 [ [ж [uo | s]  [ [№ | 


Reserved 


Type 


ЕТЕК SINUM NISUS 
| Reset | ЕН И И ИНЕШ ЕИ И ЕЕ s] 
| Bt [is | 14 183 | 2 | t | v0 j 9 | 8 | 7 | 6 | 5 | 4 ато 
[Name | ORY 


SIM_TX_CLK_DIV 


Type RW 


ШАЯ ЕШ ë EN." «Hm EA ИШЕН м 


[31:16] RO 16'h0 Reserved 
Clock divider bit O to 15 for Tx 
SIM TX CK DIV [15:0] R/W 1611740 det 
ata 


6.33.5.2.15 SIM. WDT1 Registers 


Description: SIM card watchdog control 1 
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в Гэ [зо аә [28 [27 [ 28 [25 [м [з [ [эт [ [9 [в [т [16| 


Га аз аи о ә е [ва [9 [2 [о | 


Reserved 


е of 
поо GEN 


Field Name R/W Reset Description 
Value 


nao БЕНЕН ЕТІП 


, Watch dog count limit for Rx 
SIM_WDT1 [13:0] R/W 14'h200 
time out. 


6.33.5.2.16 SIM. CTL2 Registers 


Description: _ SIM card control 2 


_в« [з эа е а Ге а [а [з [е [1 [в [тэ Гео 


Reserved 


[FieldName [et [AW [Reset Value Грен 
О [mus [so ew [мее | 
Сјај ze јама 71 


6.33.5.2.17 SIM_STS2 Registers 


Description: SIM card status registers 2 
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Cm [sro [29 2 [2 [2 [ 25 [a [8 [ж [э [5 [№ [| 8 | v [л 


Reserved 


Type 


ЕГЕП" aa aaa 
Reset | ШИЕ И И ШЕ И КК И ЕШ ИШИ ЕЕ И 
et [15]4]13[12]ни[]9]в | 74@]5]4]3[2]1]0] 


Res Res 
erve TX_FIFO_CNT erve RX_FIFO_CNT 
d d 


[вө |61 15 5 


[FieldName [et [RW [Reset Value [Description | 
[mes — [n [тю [жеш | 
ero onr пка no [тю јат | 
Соја e [рю ја | 
Гао смт [top јо [о RKFIFOdatacount | 


6.33.6 . Application Notes 


The chip has 3 simcard hardware controllers, and it can be configured to function as four sim cards. 
There are four global registers should be notified. 


1) GENO is used to enable the simcardO or simcard1. 


GENO: 8В00 0008 
[13]: PINREG. EB 
[16]: SIM1 EB 
[3]: SIMO EB 
2) PIN СТ is used to select SIMO hardware controller function as simO or sim2; or select SIM1 
hardware controller function as sim1 or sim3; 
РІМ СТІ: 8В00 0028 
[5]: SIM1 PIN IN SEL (0: from sim1; 1: from sim3) 
[4]: SIMO PIN IN SEL (0: from sim0; 1: from sim2) 
3) SOFT RST is used to soft reset simcard controllers. 
SOFT RST:. 8B00 004C 
[6]: SIM1 SOFT RST 
[5]: SIMO SOFT RST 
4) PIN CTRL REG is used to configure the default polarity of four simcard clock when the clock 
is out of work. NOTE: to configure this register, the GENO(0x8BOO 0008) bit[13] 
(PINREG EB) should be enabled first. 
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PIN CTRL REG: 8С00 0000 


[19]: SIMO CLK PL 
[20] : SIM1 CLK PL 
[30] : SIM2. СІК PL 
[81] : SIM3 CLK PL 


6.34 EMMC Host 


Base Addr Range Addr Map Description 
0x2030 0000 ~ 0x203F FFFF SDIOO (EMMC) Control Register 


0х2040 0000 ~ 0х204Ғ FFFF SDIO1 (EMMC) Control Register 
0x2050 0000 ~ 0x205F FFFF SDIO2 (EMMC) Control Register 
0x2060 0000 ~ 0x206F FFFF eMMC Control Register 


6.34.1 Overview 


There are 4 EMMC controllers:. 

eMMC Host Controller: SDIOO, SDIO1, SDIO2 

eMMC Host Controller: eMMC 

The EMMC Host Controller is a Host Controller with an ARM processor interface. The EMMC Host 
Controller handles EMMC/EMMC Protocol at transmission level, packing data, adding cyclic 
redundancy check (CRC), start/end bit, and checking for transaction format correctness. 


6.34.2 Features 


e Meets SD Host Controller Standard Specification Draft Version 3.0 
e Meets SDIO card specification version 2.0. 
e Meets SD Memory Card Security Specification version 1.01. 
e Meet JEDEC EMMC spec JESD84-B45 
e Supports both DMA and Non-DMA mode of operation 
e Capacity of Memory 
1) Standard Capacity SD Memory Card(SDHC) 
2) High Capacity SD Memory Card 
3) Extended Capacity SD Memory Card 
e Voltage range: 
e High Voltage SD Memory Card — Operating voltage range: 2.7 -3.6V 
e UHS-I SD Memory Card – Operating voltage range VDD1:2.7-3.6V VDD2:1.70-1.95V 
e Bus Speed Mode 
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=i 


Default Speed mode: 3.3V signaling, Frequency up to 25MHz, up to 12.5 MB/sec 


) 
2) High Speed mode: 3.3V signaling, Frequency up to 50MHz, up to 25MB/sec 
3) SDR12:UHS-I 1.8V signaling, Frequency up to 25 MHz ‚ир to 12.5MB/sec 
4) SDR25:UHS-I 1.8V signaling, Frequency up to 50 MHz, up to 25MB/sec 
5) SDR50:UHS-I 1.8V signaling, Frequency up to 100MHz, up to 50MB/sec 
6) DDR50: Џн5-! 1.8V signaling ,Frequency up to 50MHz, sampled on both clock edges, 


up to 50MB/sec 
Supports 1 bit, 4 bit ,8bit SD modes, 8bit SDR50 up to 100MB/sec 
Allows card to interrupt host in 1bit, 4 bit SD modes. 
Cyclic Redundancy Check CRC7 for command and CRC16 for data integrity 
Supports Read wait Control, Suspend/Resume operation. 
Supports FIFO Overrun and Underrun condition by stopping SD clock 
Conforms to AMBA specification AHB (2.0) 


6.34.3 Main feature change list for eMMC card 


1 


N Oo OC) A о № 


) 
) 
) 
) 
) 
) 
) 
) 


8 


UHS-I MODE support: SDR104,DDR50,SDR50,SDR25,SDR12 (PHY + delay line) 
Timing changes for SDR104 mode 

Command line boot mode 

Auto cmd 23 added. 

Relative register change: Capability value, Preset value, Host version... 

Force event for error interrupt 

cmd19 tuning block sequence 


cmd 6 voltage switch sequence 


6.344 Bus Timing 
SDR 25/SDR12 bus timing 
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---- min (Vig) 
---- max (Уп) 
---- min (Vig) 
---- шах (Vg) 
А tODLY > ‘OSU «ОН». 
| | ---- min (Vog) 
Output Data nvalid | Data | 
| ---- max (Vor) 
Data must always be sampled on the rising edge of the clock. 
SDR 25 mode card interface timing 
Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz CL<= 30 pF 
Transfer Mode(2) Tolerance: 
+100KHz 
Clock frequency Identification | fOD 0 400 kHz Tolerance: 
Mode +20KHz 
Clock high time tWH 6.5 ns CL «- 30 pF 
Clock low time МІ 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH 3 ns CL <= 30 pF 
Clock fall time tTHL 3 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU 3 ns CL «- 30 pF 
Input hold time ЇН 3 ns CL <= 30 pF 
Outputs CMD,DAT 
Output delay time during data | tODLY 13.7 ns CL <= 30 pF 
transfer 
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Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE 3 ns CL <= 30 pF 
Signal fall time tFALL 3 ns CL <= 30 pF 


NOTE 1. CLK timing is measured at 50% of VDD. 

NOTE 2. A MultiMediaCard shall support the full frequency range from 0-26Mhz, or 0-52MHz 

NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock frequency. 

NOTE 4. CLK rise and fall times are measured by min (УІН) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and outputs 
CMD,DAT rise and fall times are measured бу min (VOH) and max (VOL). 


SDR12 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz CL<= 30 pF 
Transfer Mode(3) Tolerance: 
+100KHz 
Clock frequency Identification | fOD 0 400 kHz Tolerance: 
Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 


Inputs CMD, DAT 


Input set-up time tlSU 3 ns CL <= 30 pF 


Input hold time tlH 3 ns CL <= 30 pF 


Outputs CMD,DAT 


Output set-tup time(5) tODLY 11.7 ns CL <= 30 pF 


Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. The timing mode 
can be switched to high-speed interface timing by the host sending the SWITCH command (CMD6) 
with the argument for high-speed interface select. 
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NOTE 2. CLK timing is measured at 50% of VDD. 


NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host should not use > 20 
MHz before switching to high-speed interface timing. 


NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 


NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there may be cards or 
devices which utilize clock falling edge to output data in backward compatibility mode. Therefore, it is 
recommended for hosts either to settWL value as long as possible within the range which will not go 
over tCK-tOH(min) in the systemor to use slow clock frequency, so that host could have data set up 
margin for those 

devices. 


In this case, each device which utilizes clock falling edge might show the correlation either between 
tWL and {ОЗУ or between {СК апа tOSU for the device in its own datasheet as a note or its’ 
application notes. 


DDR50 bus timing 


These timings applies to the DAT[7:0] signals only when the device is configured for dual data mode 
operation. 


In this dual data mode, the DAT signals operates synchronously of both the rising and the falling 


edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and therefore 
complies with the bus timing specified in section 12.7, therefore there is no timing change for the CMD 
signal 


| ФР ; 
я > 
| | 
! А 7 
СІК | --- min (Vm) 
-=-= maxX (Vm) 
> +t Ән — 34*— | 
TSUddr | чот ди | | 
> 
| | ---- min (Vig) 
І 1 
Input DATA DATA Х Invalid 
| l ---- max (Уп) 
| t 
І 1 
Иортхуаататах) ifopryddr(max) ! 
“> <> | 
tODLYddr(min) | ‘ODLYddr(min) 1 
> | чь | | 
| | --- шіп (Уон) 
Output | DATA 
| | | --- max (Vor) 
NEN Low Ж : 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 
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Parameter Symbol Min Max Unit Remark(1) 

Clock CLK(2) 

Clock duty cycle 45 55 96 Includes jitter 
phase noise 

Inputs DAT(referenced to CLK-DDR mode) 

Input set-up time tlSUddr 2.5 ns CL «- 20 pF 

Input hold time tlHddr 2.5 ns CL <= 20 pF 

Outputs DAT(referenced to CLK-DDR mode) 

Output delay time during data | tODLYddr 1.5 7 ns CL <= 20 pF 

transfer 

Signal rise time (all signals) tRISE 2 ns CL <= 20 pF 

signal fall time (all signals) tFALL 2 ns CL <= 20 pF 


NOTE 1. CLK timing is measured at 50% of VDD. 
NOTE 2. Inputs.CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and outputs 


CMD, 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.34.5 Signal Description 


The connection of EMMC host PADs is shown in the following figure. 
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Host е•ММС Device Controller 


Host ‘l Clock, CMD, Data 


Controller | 
| Controller 4 
Reset Specified Бу е• MMC Standard 
VCC, VCCQ, қ 
VSS, VSSQ Implied by ee MMC Standard, but out of scope 
[ | Out of Scope 
Figure 6-84 MMC Host connection 


6.34.5.1 AHB Master 


The AHB master initiates a read or write transaction with the memory if the Data transaction is done 
using DMA data transfer method. 


6.34.5.2 AHB Target 


The AHB target is having the EMMC control registers and these registers are programmed by the ARM 
processor through the AHB target interface. The data transaction is performed through the AHB target 
interface in case of Programmed IO method of data transfer. 


6.34.5.3 EMMC Host Controller 


The EMMC Host Controller comprises of Host_AHB interface, EMMC controller registers, Bus monitor, 
Clk_gen, CRC generator and checker (CRC7 and CRC16),. The Host_AHB interface acts as the 
bridge between the ARM processor and Host Controller. The EMMC controller registers are 
programmed by the ARM processor through AHB target interface. Interrupts are generated to the ARM 
processor based on the values set in the Interrupt status register and Interrupt enable registers. Bus 
monitor will check for any violations occurring in the SD bus and time-out conditions. 

The Clock generation block will. generate the SD clock depending on the value programmed by the 
ARM processor in the Clock Control Register. The CRC7 and CRC16 generator calculate the CRC for 
command and Data respectively to send the CRC to the EMMC card. The CRC7 and CRC16 checker 
checks for any CRC error in the Response and Data send by the EMMC card. 


6.34.6 | Control Registers 


6.34.6.1 Memory map 
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Offset "m 
Description 
Address 


LES NN V ]- | 


Note: 

The EMMC host controller registers given above are for Slot 1. The same set of registers is used for 
Slot 2. 

Address range for Slot 1: 0x0000 ~ OxOOFF 

Address range for Slot 2: 0x0100 ~ 0x01FF 


6.34.6.2 X Register Descriptions 


6.34.62.1 SYS ADDR 
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Description: DMA system address 


аи Га эо а ае о ав ав а Га Га а Га е Гео |е | 
ај ваа 


Туре Rw 


з. ee ше e a 
ПШЛЛЕНЕНЛЕНЕЛЕЛЕНЕШЕЛЕРУІИЕНЕИКИЕНИНИЯ 
ЕК-ШЕЛЕЛЕЛЕЧЕЛНЕЛЕНЕНЕЛЕНЕНЕНЕЦЕНКИКИ 

| от NSG 


DMA_SYS_ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 


DMA_SYS_ADDR | [81:0] RAN 3290 | This register contains the system memory address 
for a DMA transfer. When the Host Controller (HC) 
stops a DMA transfer, this register shall point to the 
system address of the next contiguous data position. 
It can be accessed only if no transaction is executing 
(i.e., after a transaction has stopped). Read 
operations during a transfer return an invalid value. 
The Host Driver (HD) shall initialize this register 
before starting a DMA transaction. After DMA has 
stopped, the next system address of the next 
contiguous data position can be read from this 
register. The DMA transfer waits at every boundary 
specified by the Host DMA Buffer Size in the Block 
Size register. The Host Controller generates DMA 
Interrupt to request to update this register. The HD 
set the next system address of the next data position 
to this register. When most upper byte of this 
register (0x0003) is written, the HC restarts the DMA 
transfer. When restarting DMA by the resume 
command or by setting Continue Request in the 
Block Gap Control register, the HC shall start at the 
next contiguous address stored here in the System 
Address register 


6.34.6.2.2 BLK_SIZE 


Description: Block Size and Count 
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Cm [sro [2 [2 [2 25 [2 [2 [5 [2 [эт [8 ] s [в e 
по 


BLK_CNT 


Type 


HST_DMA_BUF_SIZ 
TR_BLK_SIZE 
E 


"as [|| мо 
mae De ah ггг ee 


Field Name Type | Reset | Description 
Value 


BLK_CNT [31:16] | RAV | 14610 | Block count. This register is enabled when Block 
Count Enable in the Transfer Mode register is 
set to 1 and is valid only for multiple block 
transfers. The HC decrements the block count 
after each block transfer and stops when the 
count reaches zero. 

It can be accessed only if no transaction is 
executing (i.e., after a transaction has stopped). 
Read operations during transfer return an invalid 
value and write operations shall be ignored. 
When saving transfer context as a result of 
Suspend command, the number of blocks yet to 
be transferred can be determined by reading this 
register. When restoring transfer context prior to 
issuing a Resume command, the HD shall 
restore the previously saved block count.0x0000: 
stop count0x0001: 1 block0x0002: 2 
blocks...OxFFFF: 65535 blocks 


TR BLK SIZE [15] RAW | 1780 Transfer block size bit [12]. This bit is added to 
support 4 kb data block transfer. 


НТ ОМА ВЏЕ SIZ | [14:12] | RWW | 3'hO Host DMA buffer size. To perform long DMA 

E transfer, System Address register shall be 
updated at every system boundary during DMA 
transfer. These bits specify the size of 
contiguous buffer in the system memory. The 
DMA transfer shall wait at every boundary 


№11 5ргеайтит Communications, Inc., Confidential and Proprietaty | 984 0f 1504 Spreadtrum Communications, Inc., Confidential and Proprietary 984. of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GR SPREADTRUM 


TR_BLK_SIZE [11:0] RW |1270 


6.34.6.2.3 ARG 


Description: Argument 


SC9820A Device Specification 


specified by these fields and the HC generates 
the DMA Interrupt to request the HD to update 
the System Address register. 

These bits shall be used when the DMA Support 
in the Capabilities register is set to 1 and this 
function is active when the DMA Enable in the 
Transfer Mode register is set to 1. 

000: 4 KB (detect A11 carry out) 

001: 8 KB (detect A11 carry out) 

010: 16 KB (detect A11 carry out) 

011: 32 KB (detect A11 carry out) 

100: 64 KB (detect A11 carry out) 

101: 128 KB (detect A11 carry out) 

110: 256 KB (detect A11 carry out) 

111: no limit, HC will not generate the DMA 
interrupt 

Transfer block size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. It can be 
accessed only if no transaction is executing (i.e., 
after a transaction has stopped). Read 
operations during transfer return an invalid value 
and write operations shall be ignored. 

0x0000: no data transfer 

0x0001: 1 byte 

0x0002: 2 bytes 


0x0200: 512 bytes 
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ан Гэ эо |ә ав Га ае а а аз Га а Гао е Ге [ее 
еј жа | 


тан |а ы ш Гете Гега 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
ај чет 


ARGUMENT [31:16] 


ARGUMENT [15:0] 


ІЕНЕНИНЕНЕНЕНЕНКЛЕНЕНЕНЕЕЕНЕСЕНЕЕ 


Field Name Type | Reset | Description 
Value 


ARGUMENT [31:0] LRW |3280 Set command argument here 


6.34.6.2.4 TR_MODE 
Description: Transfer mode and command 


| 0х000С |0 Transfer mode and command (reset 0x0000 0000) TR | | TR MODE 


ESEXEIEIEIEJEREIEXEIERERENEAERERES 


CM 
CMD 
DI x 
A RESP_TYPE 
TA CMD. INDEX CMD TYPE ND. (s 
RE. 
CHK 


MUL 
DM 
al ТВ | АП! | AUTO_CMD 
Reserved | _' AE 
LK_ RS T.E 


Field Name Typ | Reset | Description 
e Value 


BOOT ACK [31] Set to indicate the host whether card will send boot 
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ack 
1’b1: send boot ack 
1’b0: not send boot ack 

CMD_LINE_BOOT [30] RW | 1’b0 Set to begin drive low cmd line and waiting to 
receive boot data block 
1’b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD_INDEX [29:24] | RW | 610 Command index, set to the command number 
(CMD0-63, ACMDO-63) 


CMD_TYPE [23:22] | RW | 210 Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 000 for all other commands. 
00: Normal 
01: Suspend 
10: Resume 
11: Abort 


DATA_PRE_SEL [21] RAN | 1'hO Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is 
set to 0 for the following: 
1. Commands using only CMD line (e.g., 
CMD52) 
2. Commands with no data transfer but using 
busy signal on DAT[0] line (R1b or R5b, 
e.g., CMD38) 
3. Resume Command 
CMD IND CHK EN [20] R/W | T'hO Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same 
value as the command index. If it is not, it is 
reported as a Command Index Error. If this bit is 
set to 0, the Index field is not checked. 


CMD CRC CHK EN | [19] RW | 1'hO Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
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reported as a Command CRC Error. If this bit is 
Dc -— — to 0, the CRC field is not checked. 


RESP TYPE SEL 7 16] | RW | 280 ИИ type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after 
response 


вер RW [THO |Reewd — — 
1: Disable 


1hO External DMA enable 
0: Disable 
d 1: Enable 
Control the Input enable of clock 50 СЕК, it's 
Е 0: Enable 
Control the Output enable of clock SD СІК, it's 
the invert logic. 
1: Disable 
0: Enable 


"по 
1'hO 
Tho Multiple/single block select 
1'hO 


EXT DMA EN 


the invert logic. 


0: single block 

1: multiple blocks 

Data transfer direction select 
0: write (Host to Card) 

1: read (Card to Host) 


AUTO CMD EN [ AN | 1hO Auto CMD12 enable 
00: disable 
01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Reserved 
1: Auto CMD12 Enable :Multiple block transfers 
for memory require CMD12 to stop the 
transaction. When this bit is set to 1, the HC shall 
issue CMD12 automatically when last block 
transfer is completed. The HD shall not set this 
bit to issue commands that do not require 
CMD12 to stop data transfer. 
2: Auto CMD23 Enable: 
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BLK_CNT_EN 


6.34.6.2.5 RESPONSE 


When this bit field is set to 10b, the Host 
Controller issues a CMD23 automatically before 


issuing a command specified in the Command 
Register The Host Controller Version 3.00 and 
after shall support this function. The following 
conditions are required to use the AUTO CMD23. 
Auto CMD23 Supported 

A memory card that supports CMD23 

Only support non-DMA mode now 

Only when CMD18 or CMD25 is issued 

Auto CMD23 can be used with or without ADMA, 
By writing the Command register, the Host 
Controller issues a CMD23 first and then issues 
a command specified by the Command Index in 
Command register. If response errors of CMD23 
are detected, the second command is not issued. 
A CMD 23 error is indicated in the Auto CMD 
Error Status register. 

Block count enable 

0: disable 

1: enable 

This bit is used to enable the Block count 
register, which is only relevant for multiple block 
transfers. When this bit is 0, the Block Count 
register is disabled, which is useful in executing 
an infinite transfer. 

DMA enable 

0: disable 

1: enable 

DMA can be enabled only if DMA Support bit in 
the Capabilities register is set. If this bit is set to 
1, a DMA operation shall begin when the HD 
writes to the upper byte of Command register 
(0x000F). 


Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 
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ае Гэ эо |а ав Г ае а ан аз Га а Гао е Гео е 
наа 


RESPONSE [31:16] 

іе) вое0 000022 
ЕЛЕНЕНЕНИНЕНЕИНЕНЕНЕНЕЛЕНИНЕНЕНЕНИЕЯ 
| gk |15 [14 яз | 2 | t | 10] 9 [8 [7 [6 [5 | чј зато. 
[Name | ео 0-5 


RESPONSE [15:0] 


Type 


ае Гэ ао аә ав Г ае а ан а Гара Гао е Ге [ее 
C 


RESPONSE [63:48] 
mwe] Ole 
Reset | o | o | o о {о {ооо | oo [ооо eo [ооо 


kn ee А СЗ В ВЕБЕ Е ВЕ ЕСН 
[Name | А м 


RESPONSE [47:32] 


Туре 


Per Г а аә ав [27 [28 [25 [м [з [ва [эт Гао [з [в [т [16| 
ава 


RESPONSE [95:80] 
tre | NN OC 
[Reset | o | o | o | Nahe |o | ox} оа [is [ia | oo | oo | o 
в} Ee Е Е Е Е Е Е 
[Name Ф/М“ Әне O 


RESPONSE [79:64] 


Туре 
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а Гэ ао |а ав Г ае а ан аз Га а Гао е Гео е 
ааа 


RESPONSE [127:112] 
зе) вО“ 
[Reset | o | o | io оо [ооо ој оаа tia co] oo] о | 
ааа 
__ ee 


RESPONSE [111:96] 


Type 


Field Name Type | Reset | Description 
Value 


RESPONSE [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, RI ] 
refers to a bit range within the response data as 
transmitted on the SD Bus, and REP[ ] refers to a 
bit range within the Response register. 


6.34.6.2.6 BUF PRT 


Description: Buffer Data Port 


Fe [scs [2 [2 2 [2 [ 25 [a [эз [в [т [o | e [e [т [ 8 


BUF DATA 


Type RW 


__ САМ дим 0 0 0 5 5 | 
Reset | o | СВЕТ! о | оду ооо ооо о оо | 
ааа ае аа ааа 


BUF DATA 


Type RW 


Field Name Type | Reset | Description 

=“ |“ Г" 

BUF_DATA [31:0] R/W |3210 | The Host Controller Buffer can be accessed 
pr. qum Meee 


6.34.6.2.7 PRES STATE 
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Description: Present State 


0x0024 Present State (reset 0x01ff_0000) PRES STATE 


| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | t6 | 


D SI 

E ШЕ ERE И 
GL 

a | ~ | | B 


| Type | 


Field Name Type | Reset | Description 
ә” E = 


DAT7 4 SIG LVL S Ағ DAT еее зара т” line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[28]: for DAT[7] 

[27]: for DAT[6] 
[26]: for DAT[5] 
[25]: for DAT[4] 


CMD_SIG_LVL [24] 1h1 CMD line signal level. This status is used to 
check CMD line level to recover from errors, and 
for debugging. 


ОАТЗ 0 SIG (МЕ [23:20] DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[23]: for DAT[3] 

[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 
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[19:12 8h0 | Reserved 
] 


BUF_READ_EN [11] 1hO Buffer read enable. This status is used for 
non-DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit is 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when all the block data is read from the buffer. A 
change of this bit from 0 to 1 occurs when all the 
block data is ready in the buffer and the Buffer 
Read Ready Interrupt is generated. 

0: read disable 
1: read enable 

BUF WR EN [10] тво Buffer write enable. This status is used for 
non-DMA write transfers. This write only flag 
indicates if space is available for write data. If this 
bit is 1, data can be written to the buffer. Achange 
of this bit from 1 to 0 occurs when all the block 
data is written to the buffer. Achange of this bit 
from 0 to 1 occurs when top of block data can be 
written to the buffer and the Buffer Write Ready 
Interrupt is generated. 

0: write disable 
1: write enable 


READ_ACTIVE [9] тво Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 

1. After the end bit of the read command 
2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 
This bit is cleared to 0 for either of the following 
conditions: 
1. When the last data block as specified by 
block length is transferred to the system. 

. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result of 
the Stop at Block Gap Request set to 1. A 
transfer complete interrupt is generated 
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when this bit changes to 0. 
0: no valid data 
1: transferring data 


WRITE_ACITVE [8] 1hO Write transfer active. This status indicates a write 
transfer is active. If this bit is O, it means no valid 
write data exists in the HC. This bit is set in either 
of the following cases: 

1. After the end bit of the write com mand 

2. When writing a 1 to Continue Request in the 
Block Gap Control register to restart a write 
transfer 

This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the t ransfer count 
(Single or Multiple) 

. After getting a CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 

During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 

0: no valid data 

1: transferring data 


тар [RO [sno [Reseved | 


DAT LINE ACTIVE [2] 1hO DAT line active. This bit indicates whether one of 
the DAT line on SD bus is in use. 
0: DAT line inactive 
1: DAT line active 


CMD INH DAT Command inhibit (DAT) 
This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit 
is 0, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (e.g., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register.Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ 0x000D for a 
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suspend transaction after this bit has changed from 
1 to 0. 

0: can issue command that uses the DAT line 

1: cannot issue command that uses the DAT line 


CMD INH CMD тво Command inhibit (CMD) 
If this bit is 0, it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (ОХОООЕ) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued 
if this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal 
Interrupt Status register. If the HC cannot issue the 
command because of a command conflict error or 
because of Command Not Issued By Auto CMD12 
Error, this bit shall remain 1 and the Command 
Complete is not set. Status issuing Auto CMD12 is 
not read from this bit. 


6.34.6.2.8 SD CTRL1 


Description: SD Control Register1 


ICEEIEIEXCIEREIEIESENERERENERERERES 


EN. i. 
D SI 
Reserved CRD Reserved 
GL 4 
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Field Name Type | Reset | Description 
ia = 


WK EN CRD REM = R/W |170 Wakeup event enable on UU —— card removal. 
This bit enables wakeup event via Card 
Removal assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 

МК ЕМ САР INS [25] R/W | hO Wakeup event enable on SD card insertion. 
This bit enables wakeup event via Card 
Insertion assertion in the Normal Interrupt 
Status register. FN_WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 


МК EN САР INT [24] R/W |170 Wakeup event enable on SD card interrupt. 
This bit enables wakeup event via Card 
Interrupt assertion in the Normal Interrupt 
Status register. This bit can be set to 1 if 
FN. WUS (Wakeup Support) in CIS is set to 
1. 
0: disable 
1: enable 


[azar [so [Reseed — —  — 


INT AT BLK GAP [19] R/W | 1180 Interrupt at block gap. This bit is valid only in 
4-bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 
1 enables interrupt detection at the block gap 
for a multiple block transfer. If the SD card 
cannot signal an interrupt during a multiple 
block transfer, this bit should be set to O. 
When the HD detects an SD card insertion, it 
shall set this bit according to the CCCR of 
the SDIO card. 


RD WAIT CTRL [18] R/W Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the 
read wait protocol to stop read data using 
DAT[2] line. Otherwise, the HC has to stop 
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CONT_REQUEST [17] R/W 


STP AT BLK GAP. REQ | [16] R/W 


SC9820A Device Specification 


the SD clock to hold read data, which 
restricts commands generation. When the 
HD detects an SD card insertion, it shall set 
this bit according to the CCCR of the SDIO 
card. If the card does not support read wait, 
this bit shall never be set to 1 or DAT line 
conflict may occur. If this bit is set to 0, 
Suspend/Resume cannot be supported. 
0: disable read wait control 
1: enable read wait control 
Continue request. This bit is used to restart a 
transaction that was stopped using the Stop 
at Block Gap Request. To cancel stop at the 
block gap, set Stop at Block Gap Request to 
0 and set this bit to restart the transfer. 
The HC automatically clears this bit in either 
of the following cases: 
1. Inthe case of a read transaction, the 
DAT Line Active changes from 0 to 1 as 
a read transaction restarts 
In the case of a write transaction, the 
Write transfer active changes from O to 1 
as the write transaction restarts 
Therefore it is not necessary for Host driver 
to set this bit to O. If Stop at Block Gap 
Request is set to 1, any write to this bit is 
ignored. 
0: ignored 
1: restart 
Stop at block gap request. This bit is used to 
stop executing a transaction at the next block 
gap for both DMA and non-DMA transfers. 
Until the transfer complete is set to 1, 
indicating a transfer completion, the HD shall 
leave this bit set to 1. Clearing both the Stop 
at Block Gap Request and Continue Request 
shall not cause the transaction to restart. 
Read Wait is used to stop the read 
transaction at the block gap. The HC shall 
honor Stop at Block Gap Request for write 
transfers, but for read transfers it requires 
that the SD card support Read Wait. 
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Therefore the HD shall not set this bit during 
read transfers unless the SD card supports 
Read Wait and has set Read Wait Control to 
1. In case of write transfers in which the HD 
writes data to the Buffer Data Port register, 
the HD shall set this bit after all block data is 
written. If this bit is set to 1, the HD shall not 
write data to Buffer data port register. This bit 
affects Read Transfer Active, Write Transfer 
Active, DAT line active and Command Inhibit 
(DAT) in the Present State register. 

0: transfer 


[rsa јо рев 


SD8_MODE [5] R/W | 1'bO SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function 
is indicated in 8-bit Support for Embedded 
Device in the Capabilities register. If a 
device supports 8-bit bus mode, this bit 
may be set to 1. If this bit is 0, bus width is 
controller.by Data Transfer Width in the 
Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer 
Width 


[qms [8o [zw [Reeves —  — — — — — 


HI SPD EN [2] RAW. | ThO High speed enable. This bit is optional. 
Before setting this bit, the HD shall check the 
High Speed Support in the Capabilities 
register. If this bit is set to 0 (default), the HC 
outputs CMD line and DAT line at the falling 
edge of the SD clock (up to 25 MHz). If this 
bit is set to 1, the HC outputs CMD line and 
DAT line at the rising edge of the SD clock 
(up to 50 MHz). 

0: normal speed mode 

1: high speed mode 

This bit is normally not used. Please set to 
1'bO. 
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SD4B MODE [1] R/W | 170 Data transfer width, SD1 or SD4. This bit 
selects the data width of the HC. The HD 
shall select it to match the data width of the 
SD card. 

0: 1-bit mode 
1: 4-bit mode 


[Tm Ro we ССИ 


6.34.6.2.9 SD_CTRL2 


Description: SD Control Register2 


Fm [ss [29 2 [27 [25 [25 [аа [2 Гара [ | s 6] v [ v9] 


m mms o 


туре № 


ОРР_ INT 
SDCLK ЕВО SEL SDCLK.FRQ Reserved CLK 
“SEL _EN 


| Туре | вм | 


Field Name Type | Reset | Description 
Value 


аа по |5h0 |Reseved | 


HW RST CARD [27] RAN | 1’b1 Hardware reset for card 
1: Normal work 
0: card reset , should be set back to 1 
manually 

SW RST DAT [26] R/W Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 
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Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 

Buffer Read Enable 

Buffer Write Enable 

Read Transfer Active 

Write Transfer Active 

DAT Line Active 

Command Inhibit (DAT) 
Block Gap Control register: 
= Continue Request 
= Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
= Buffer Write Ready 


= Block Gap Event Transfer Complete 


0: work 
1: reset 

SW_RST_CMD [25] R/W Software reset for CMD line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 


e . Present State register 
= Command Inhibit (CMD) 

e Normal Interrupt Status register 
= Command Complete 


0: work 
1: reset 

SW_RST_ALL [24] R/W Software reset for all. This reset affects the 
entire HC except for the card detection 
circuit. Register bits of type ROC, RW, 
RW1C, RWAC are cleared to 0. During its 
initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 0 
when Capabilities registers are valid and the 
HD can read them. Additional use of 
Software Reset for All may not affect the 
value of the Capabilities registers. If this bit is 
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set to 1, the SD card shall reset itself and 
must be reinitialized by the HD. 


[esr во [sw |Reewd — — — — — —— 


DATA TIMEOUT CNT [19:16] | RW | 4'hO Data timeout counter value. This value 

determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events 
by clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 
0000: TMCLK * 24(13) 
0001: TMCLK * 24(14) 
1110: TMCLK * 2^(27) 
1111: reserved 


SDCLK FRQ SEL [15:8] | ВА | 8'hO 10-bit Divided Clock Mode 
The length of divider is extended to 10 bits 
and all divider values shall be supported. 
SD clock frequency select. This register is 
used to select the frequency of the SDCLK 
pin. The frequency is not programmed 
directly; rather this register holds the divisor 
of the Base Clock Frequency for SD clock 
in the Capabilities register. Only the following 
settings are allowed. 
0x00: base clock divided by 2(10~255 MHz) 
0x01: base clock divided by 4 
0x02: base clock divided by 6 
0x04: base clock divided by 10 
0x08: base clock divided by 18 
0x10: base clock divided by 34 
0x20: base clock divided by 66 
0x40: base clock divided by 130 
0x80: base clock divided by 258 
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1/[(N+1)*2] divided Clock 
Ox3FF 1/2048 Divided Clock 


UPP_SDCLK_FRQ_SEL | [7:6] RW | 2’b0 Upper Bits of SDCLK Frequency Select 
Host Controller Version 3.00 shall support 
these bits to expand SDCLK Frequency 
Select to 10 —bit. Bit 07-06 is assigned to bit 
09-08 of clock divider in SDCLK FRQ SEL 


53) |RO јато [Reseved | 


SDCLK_EN [2] R/W | 170 SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is O. 
Then, the HC shall maintain the same clock 
frequency until SDCLK is stopped (stop at 
SDCLK - 0). If the HC detects the No Card 
state, this bit shall be cleared. 
0: disable 
1: enable 


INT CLK STABLE [1] тво Internal clock stable. This bit is зе to 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD 
Host Driver shall wait to set SD Clock 
Enable until this bit is 1.Note: This is useful 
when using PLL for a clock oscillator that 
requires setup time. 
0: not ready 
1: ready 

INT CLK EN [0] R/W | 170 Internal clock enable. This bit is set to О when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall 
set Internal Clock Stable in this register to 1. 
This bit shall not affect card detection. 
0: stop 
1: oscillate 


6.34.6.2.10 INT ST 


Description: Normal and error interrupt status 
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ЕСЕ EEE 


m. VNDR ERR ST Reserved 


ANN 


epe ж o e e je n [en n 


Note: 


Read-only status, write 1 to clear status: register bits indicate status when read, a set bit 
indicating a event may be cleared by writing 1, Writing O has no effect 


Field Name Type | Reset | Description 
pee NC Sis 

VNDR ERR ST [31:29] | RW | 3'hO Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 

TRGT RESP ERR [28] R/W | 170 Target response error status. This occurs 
when detecting error in m_hresp. 
0: no error 
1: error 


22222 27225] | RO [sno [Reserved | 


AUTO CMD12 ERR [24] R/W | 1180 Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error Status 
register has changed from 0 to 1. This bit is set 
їо 1 also when Auto CMD12 is not executed 
due to the previous command error. 

0: no error 
1: error 


CUR LMT ERR [23] Current limit error. By setting the SD Bus 
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Power bit in the Power Control Register, the 
HC is requested to supply power for the SD 
Bus. If the HC supports the Current Limit 
Function, it can be protected from an illegal 
card by stopping power supply to the card in 
which case this bit indicates a failure status. 
Reading 1 means the HC is not supplying 
power to SD card due to some failure. Reading 
0 means that the HC is supplying power and 
no error has occurred. This bit shall always set 
to be 0, if the HC does not support this 
function. 
0: no error 
1: power failure 

DATA END BIT ERR Data end bit error. This occurs when detecting 
0 at the end bit position of read data which 
uses the DAT line or the end bit position of the 
CRC status. 


DATA CRC ERR ThO Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
CRC Status having a value of other than “010”. 
0: no error 
1: error 
DATA_TIMEOUT_ERR 1hO Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
Busy Timeout for R1b, R5b type 
Busy Timeout after Write CRC status 
Write CRC status Timeout 
Read Data Timeout 

0: no error 

1: timeout 

CMD IND ERR ThO Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 

0: no error 
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response is 0. 
0: no error 
1: end bit error generated 


CMD_CRC_ERROR [17] RAN | 1’hO Command CRC error. Command CRC Error is 
generated in two cases. 

1. lfaresponse is returned and the 
Command Timeout Error is set to 0, this 
bit is set to 1 when detecting a CRC 
error in the command response 

. The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 level 
on the CMD line at the next SDCLK 
edge, then the HC shall abort the 
command (stop driving CMD line) and 
set this bit to 1. The Command Timeout 
Error shall also be set to 1 to distinguish 
CMD line conflict. 

0: no error 
1: CRC error generated 


СМО. TIMEOUT ERR [16] RAW | 110 Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This 
bit shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted 
by the HC. 

0: no error 
1: timeout 


ERR_INT [15] тво Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


о паа)  |RO [oho [Reserved | 


CARD_INT R/W | 1hO Card interrupt. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 


№11 | 5ргеайтит Communications, Inc., Confidential and Proprietary 1005 of 1504 Spreadtrum Communications, Inc., Confidential and Proprietary 1005 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | WW ag с=з" 5069820Аемісе Specification 


interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal Interrupt 
Status register shall be set to 0 in order to 
clear the card interrupt statuses latched in the 
HC and stop driving the Host System. After 
completion of the card interrupt service (the 
reset factor in the SD card and the interrupt 
signal may not be asserted), set Card Interrupt 
Status Enable to 1 and start sampling the 
interrupt signal again. 

0: no card interrupt 

1: card interrupt generated 


Par је pmo аата 


BUF READ RDY [5] Buffer read ready. This status is set if the 
Buffer Read Enable changes from 0 to 1. 
0: not ready to read buffer 
1: ready to read buffer 


BUF.WRITE RDY Buffer write ready. This status is set if the 
Buffer Write Enable changes from O to 1. 
0: not ready to write buffer 
1: ready to write buffer 


DMA INT DMA interrupt. This status is set if the HC 
detects the Host DMA Buffer Boundary in the 
Block Size register. 
0: no DMA interrupt 
1: DMA interrupt generated 

BLK GAP EVENT Block gap event. If the Stop at Block Gap 
Request in the Block Gap Control Register is 
set, this bit is set. 
Read Transaction: This bit is set at the falling 
edge of the DAT Line Active Status (when the 
transaction is stopped at SD Bus timing. The 
Read Wait must be supported in order to use 
this function). 
Write Transaction: This bit is set at the falling 
edge of Write Transfer Active Status (after 
getting CRC status at SD Bus timing). 
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0: no block gap event 
1: transaction stopped at block gap 


TR_COMPLETE [1] R/W | 170 Transfer complete. This bit is set when a 
read/write transaction is completed. 
Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There 
are two cases in which the Interrupt is 
generated. The first is when a data transfer is 
completed as specified by data length (after 
the last data has been read to the Host 
System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block Gap 
Request in the Block Gap Control register 
(after valid data has been read to the Host 
System). 
Write Transaction: This bit is set at the falling 
edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 
Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 
0: no data transfer complete 
1: data transfer complete 


CMD COMPLETE R/W Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 
Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 
0: no command complete 
1: command complete 
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6.34.6.2.11 INT_ST_EN 


Description: Normal and error interrupt status enable 


Normal and error interrupt status enable (reset 
0x0034 INT_ST_EN 
0x0000_0000) 


ЕСИ ЕЕ Е ЕЕ ЕСИ Е ЗЕЕ Е ee 


T VNDR_ERR_ST_EN Reserved 


CEE è PP [or 


DI 
K ШОШ: Е 


"m EA 


Field Name Type | Reset | Description 
m ОЎ е 
VNDR_ERR_ST_EN [31:29] | RAW. | 3'hO Vender specified error signal enable 
0: masked 
1: enabled 
TRGT RESP ЕВН EN [28] R/W | 110 Target response error signal enable 
0: masked 
1: enabled 


pd а |980 |Reseved | 


AUTO_CMD12_ERR_EN [24] R/W | 170 Auto CMD12 error signal enable 

0: masked 

1: enabled 
CUR LMT ERR EN [23] R/W | 170 Current limit error signal enable 
eee PO eS 
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е end bit error signal enable 


0: masked 

1: enabled 

Data CRC error signal enable 
0: masked 

1: enabled 

Data timeout error signal enable 
0: masked 

1: enabled 


Command index error signal enable 


0: masked 
1: enabled 
Command end bit error signal enable 


0: masked 

1: enabled 

Command CRC error signal enable 

0: masked 

1: enabled 

Command timeout error signal enable 
0: masked 

1: enabled 


Reserved 


Sa INT_EN Card interrupt signal enable 
0: masked 
1: enabled 


Reserved 


Buffer read ready signal enable 
0: masked 
1: enabled 


BUF WRITE RDY EN R/W Buffer write ready signal enable 
0: masked 
1: enabled 
ОМА INT EN [3] R/W | ThO DMA interrupt signal enable 
0: masked 
1: enabled 


BLK GAP EVENT EN [2] R/W | 110 Block gap event signal enable 

0: masked 

1: enabled 
TR COMPLETE EN 1] R/W | 110 Transfer complete signal enable 
VEN Nc NN 
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CMD COMPLETE EN R/W | 1180 Command complete signal enable 
0: masked 
1: enabled 


6.34.62.12 INT SIG ЕМ 


Description: Normal and error interrupt signal enable 


Normal and error interrupt signal enable (reset 
0x0038 INT SIG EN 
0x0000 0000) 


eS СТА ЕСЕ ee EN 


ки VNDR_ERR_ST_EN Reserved 


Tc СА Cc ерес 


DI 
а _ 1 Е 


= cel на 


Field Name Type | Reset | Description 
"CS Se  . 
VNDR_ERR_ST_EN [31:29] | RW. | 3'hO Vender specified error signal enable 
0: masked 
1: enabled 
TRGT RESP ЕВН EN [28] R/W | 1180 Target response error signal enable 
0: masked 
1: enabled 


Finny] [sm Reeve — — — — 
AUTO CMD12 ERR EN | [24] Auto CMD12 error signal enable 
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0: masked 
1: enabled 
CUR_LMT_ERR_EN ШИ! Current limit error signal enable 
DATA END BIT ERR EN 
[ 


2 
2 
2 


0: masked 
1: enabled 
Data end bit error signal enable 


0: masked 
1: enabled 
Data CRC error signal enable 
0: masked 


DATA CRC ERR EN ШИ 
DATA TIMEOUT ERR ЕМ 
[ 


] 
1] 
1: enabled 
0] 
9] 
7] 
6] 


Data timeout error signal enable 
0: masked 
1: enabled 


Command index error signal enable 
0: masked 
1: enabled 


CMD END BIT ERR EN 
СМО СВС ERROR EN 
CMD TIMEOUT ERR EN 


CARD INT EN 


Command end bit error signal enable 


0: masked 

1: enabled 

Command CRC error signal enable 
0: masked 

1: enabled 

Command timeout error signal enable 
0: masked 

1: enabled 


1hO Card interrupt signal enable 
0: masked 
1: enabled 


me wo [ms [шеш 


С — READ_RDY_EN 1hO Buffer read ready signal enable 
0: masked 
1: enabled 

BUF WRITE RDY EN [4] R/W Buffer write ready signal enable 
0: masked 
1: enabled 

ОМА INT. EN [3] R/W | T'hO DMA interrupt signal enable 
0: masked 
1: enabled 


ВЕК САР EVENT EN Block gap event signal enable 
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0: masked 
> | | | fme у 
TR COMPLETE EN [1] R/W | 110 Transfer complete signal enable 
0: masked 
1: enabled 


CMD COMPLETE EN Command complete signal enable 
0: masked 


1: enabled 


6.34.6.2.13 SD CTRL3 


Description: Host controller З and Auto CMD12 error status 


SD Control 3 and ACMD error status (reset 0x0000. 0000) 
i a LI ea a ПЕНИ 


, 
Reserved У Reserved 
Ж TUE 


"we ка ро pe pe] 
га  — àPàL. НЕ ЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


PRESET_VAL_EN [31] RW | тро Preset Value Enable 
As the operating SDCLK frequency and ИО 
driver strength depend on the Host System 
implementation. It is difficult to determine 
these parameters in the Standard Host driver. 
When Preset Value Enalbe is set, automatic 
SDCLK frequency generation and driver 
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strength selection is performed without 
considering system specific conditions. This 
bit enables the functions defined in the Preset 
Value Registers. 


золе] АО |12m0|Reseved | 


UHS_MODE [18:16] | RW | 3'bO UHS Mode Select 
This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is 
set to 1. 
If Preset Value Enable in the 50 СТНІЗ 
register is set to 1, Host controller sets 
SDCLK Frequency Select,Clock Generator 
Select in the Clock Control register according 
to Preset Value registers. In this case, one of 
preset value registers is selected by this field. 
Host Driver needs to reset SD Clock Enalbe 
before changing this field to avoid generating 
clock glitch. After setting this field, Host Driver 
sets SD Clock Enable again. 
3'b000: SDR12 
3'b001: SDR25 
3'b010: SDR50 
3'b011: SDR104 
3'b100: DDR50 
Others : Reserved 


1158] АО |880 [Reseved | 


CMD NOT ERR [7] 1hO Command not issued error. Setting this bit to 1 
means CMD wo DAT is not executed due to 
an Auto CMD12 error ([4:1]) in this register. 

0: no error 
1: not issued 
Pts [но | [Reewd — — 

IND ERR [4] 1hO Auto CMD12 index error. This occurs if the 
Command Index error occurs in response to 
a command. 

0: no error 
1: error 

END BIT ERR Auto CMD12 end bit error. This occurs when 
detecting that the end bit of command 
response is 0. 

0: no error 
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[|  [temdbtemogenraed | 


CRC ERR [2] 1hO Auto CMD12 CRC error. This occurs when 
detecting a CRC error in the command 
response. 

0: no error 
1: CRC error generated 

TIMEOUT ERR Auto CMD12 timeout error. This occurs if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If 
this bit is set to 1, the other error status bits 
([4:2]) are meaningless. 

0: no error 
1: timeout 


ACMD12 NOT EXEC ROC Auto CMD12 Not Executed 
If memory multiple block data transfer is not 
started due to command error. This bit is not 
set because it is not necessary to issue auto 
cmd12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 
memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


6.34.6.2.14 CAP 


Description: Capabilities 
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E ee аррар арарет 


648 
ADM | 8BIT 
TS H_S MAX_BLK_S 
SLOT_TYPE PR 


[туре | sa fs RE C 
727 68 EX TDI OA m = 
ШІШБЛЕЛЕЛЕЛЕИЕШЕНЕ ОНЕ СТЕКНЕТЕ ЧКИ 


ШЕ BASE СІК РАО 2 TIMEOUT_CLK_FRQ 


| Туре | 


ЕЕЛЕЕКЕРІІШЕНЕНЕЛЕН — CORRERESERER 


Field Name Type | Reset | Description 
Value 


SLOT TYPE [31:30] 2'bOO | Slot Type 

тт ЕИ 
ASYNC INT [29] 1'bO Asynchronous Interrupt Support 
NE 1'bO:Asynchronous Interrupt Not Supported 
64BIT_SYS_SUP [28] 10 64 bit System Bus Support 
ae 1'bO 64 bit С—С ЁН Bus Not Support 


= 1Th1 ИИ support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 

[25] Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 

[24] Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 

SUSP_RES [23] 1h1 Suspend/resume support. This bit indicates 

whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
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HD shall not issue either Suspend/Resume 
command. 
0: not supported 
1: supported 
DMA support. This bit indicates whether the 
HC is capable of using DMA to transfer data 
between system memory and the HC directly. 
0: DMA not supported 
1: DMA supported 

HIGH_SPEED ; High speed support. This bit indicates whether 
the HC and the Host System support High 


Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz. 

0: high speed not supported 

1: high speed supported 


ADMA2 Support [19] 1'bO ADMA? Support 

m 
8BIT SUP [18] 1b1 8-bit Support for Device 

ШЕШ 1'b1: 8-bit Bus Width Supported 


MAX BLK SIZE [17:16] 2'h01 | This value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 

BASE CLK FRQ ! This value indicates the base (maximum) 
clock frequency for the SD clock. The unit is 
MHz. If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz. If these bits are all 0, the Host System 
has to get information via another method. 
0: get information via another method 
(Registry Entry) 

1:1 MHz 
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This bit shows the unit of base clock 


frequency used to detect Data Timeout Error. 


Соја С СИ — — — — — — 


TIMEOUT CLK FRQ а This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2: 2 MHz 


63: 63 MHz 


6.34.6.2.15 САР? 
Description: Capabilities 2 
Capabilities 2(reset 0x02e1_0080) 


[Capabilities 2(гезе! 0х02е1 080) | _ _ САР? 
Bit зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Reserved 
SUP | SUP | SUP 


ЕСИ „ы a 031 


Field Name Type | Reset | Description 
јо 


DDR50 SUP 2] ibi | DDR50 Support 
mme fe | [ae 
SDR104 SUP 1] ibi | SDR104 Support 
эəәлл |" |“ а знаш 
SDR50_SUP 191 | $0850 Support 
ыы 
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6.34.6.2.16 МАХ CUR CAP 


Description: Maximum current capabilities 


Lm [sp | [2 [2 [26 [25 [2 [s [ [вн [o | e [зв |  [ 56] 
ат c mme Gn жаке | 


Reserved MAX CUR V18 


КЛИ je e i Meares Eee 
MAX_CUR_V30 MAX_CUR_V33 


Type 


Field Name Type | Reset | Description 
Value 


rza [но |в [Reseed | 
MAX_CUR_V18 [23:16] 870 Maximum current for 1.8 М. 
eer al all 
MAX_CUR_V30 [15:8] 8'h0 Maximum current for 3.0 V. 
Pre БР не: СИ 
MAX_CUR_V33 [7:0] 870 Maximum current for 3.3 М. 
paren PRIS E M 


6.34.6.2.17 FRC_EVT 


Description: Force event register 
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w pele ela eela] o a aja e ep e 


г 


a Em 
Porte pepe fete pets Perret pete > 


Field Name Type | Reset | Description 
Value 
FRC EVT СМО DAT END | [22] WO | ThO Force Event for Data End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD DAT CRC | [21] Force Event for Data CRC Error 
1: Interrupt is generated 


0: No Interrupt 
FRC EVT CMD DAT TOUT Force Event for Data Timeout Error 
1: Interrupt is generated 


0: No Interrupt 

FRC EVT CMD IND Force Event for Command Index Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT CMD. END Force Event for Command End Bit Error 
1: Interrupt is generated 
0: No Interrupt 
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1: Interrupt is generated 
ШИЕ 
FRC EVT CMD TOUT [16] WO 1'hO Force Event for Command Time Out Error 
1: Interrupt is generated 
0: No Interrupt 


Иа во |880 |Reseved | 


FRC_EVT_ACMD12 [7] WO | hO Force Event for Command Not Issued By 
Auto CMD12 Error 
1: Interrupt is generated 
0: No Interrupt 


|. es |RO |28 |Resevd | 


FRC EVT ACMD IND Force Event for Auto CMD Index Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT ACMD END ј Force Event for Auto CMD End Bit Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT ACMD. СЕС ' Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 


0: No Interrupt 
FRC EVT ACMD TOUT ' Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 


0: No Interrupt 


Force Event for Auto CMD 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 


6.34.6.2.18 PRE_VAL_DEF 


Description: Preset Value Registers for Initialization and Default Speed 
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malofe lela [a slale [aa ate e e 


DRV_STR_D 
Reserved SDCLK_FREQ_DEF 
N_D 


w| o | О 
СААИ EENE 
БІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕЛЕНЕНЕН 


DRV STR I 
Reserved SDCLK FREQ INI 
N I 


| Type | 


Field Name Type | Reset | Description 
Value 


DRC STR DEF [31:30] [RO |2h0 | Drive Strength Select Value (Reserved) 
Дрот но |soo 
CLK_GEN_DEF [26] [RO то | Clock Generator Select Value (Reserved) 


SDCLK FREQ DEF [25:16] 10'hO | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR INI [15:14] [RO |8h0 | Drive Strength Select Value (Reserved) 
Иво [зоо 
CLK_GEN_INI [10] [RO [rho | Clock Generator Select Value (Reserved) 


SDCLK FREQ INI 10Һ0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.34.6.2.19 PRE_VAL_HIGH 


Description: Preset Value Registers for SDR 12 and High Speed 
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m REE 


DRV_STR_S Е 
Reserved E SDCLK FREQ SDR12 
DR12 


е) | е [| | < 
[Reset | o о | o | o | o |o |o [vo |o ооо AN |" 
ВС ES И СВЕ ЕЕ ВЕ 


DRV_STR_H 
Reserved SDCLK_FREQ_HIGH 
N_H 


| Туре | 


Field Name Type | Reset | Description 
Value 


DRC STR. SDR12 [31:30] [RO [zno | Drive Strength Select Value (Reserved) 
о ею [800 
CLK_GEN_SDR12 [26] [RO | то | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR12 [25:16] 10'ho0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR HIGH [15:14] [RO |8h0 | Drive Strength Select Value (Reserved) 
7 физ PRO [sho 
CLK GEN HIGH [10] [RO |1hO | Clock Generator Select Value (Reserved) 


SDCLK FREQ HIGH 10Һ0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.34.6.2.20 PRE VAL SDR50 


Description: Preset Value Registers for SDR 50 and SDR25 
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ЕСЕ REE 


DRV_STR_S Е 
Reserved № SDCLK FREQ SDR50 
DR50 


we {| | е [| EN 
[Reset | o | o | o [о | o [о | o [eGo [io ооо ду: 
ВС ЕС ЕЕ Е И СВЕ ЕЕ ВЕ 


DRV_STR_S Е 
Reserved № SDCLK_FREQ_SDR25 
DR25 


(еј | d | |  — Nw) — — || 
[Reset | o | s | po [о [о [о [о | ARN Te | | fe | 


Field Name Type | Reset | Description 
Value 


DRC_STR_SDR50 [31:30] [RO |2h0 | Drive Strength Select Value (Reserved) 
ИЕТ: 
CLK_GEN_SDR50 [26] [RO |1һ0 | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR50 [25:16] 10'ho0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC_STR_SDR25 [15:14] [RO |8%0 | Drive Strength Select Value (Reserved) 
Pf trary PRO [sooo 
CLK_GEN_SDR25 [10] RO |тһо | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR25 10Һ0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.34.6.2.21 PRE VAL DDR50 


Description: Preset Value Registers for DDR 50 and SDR104 
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ПЕ Е ЕЕ Е Е ЕЕ ЕАСИ 


DRV_STR_D Б 
Reserved М SDCLK FREQ DDR50 
DR50 


we {| | е [| EN 
[Reset | o | o | o [о | o [о | o [eGo [io ооо ду: 
ВС ЕС ЕЕ Е И СВЕ ЕЕ ВЕ 


DRV_STR_S B 
Reserved E SDCLK FREQ $08104 
DR104 


іле) | | | ымы — — — 9 | 
[Reset | o | s | po [о [о [о [о | еЛСУЕЕИЕИЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


DRC_STR_DDR50 [31:30] [RO |2h0 | Drive Strength Select Value (Reserved) 
ею [зы% 
CLK_GEN_DDR50 [26] [RO |1һ0 | Clock Generator Select Value (Reserved) 


SDCLK FREQ DDR50 [25:16] 10'ho0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR104 [15:14] [RO |8%0 | Drive Strength Select Value (Reserved) 
Pf trary [во [sto 
CLK_GEN_SDR104 [10] RO |тһо | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR104 10Һ0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


634.6222 СІК WR DL 


Description: data write clock delay line 
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Cm [sro [2 [2 25 [25 [2 [22 [ [эт Гао [9 [в ее 


Reserved 


Reserved CLK WR DL 


L3 
.ЛЕНЕНИНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


втор [АО |2510 |Reseved | 
[CLK wn DL 16:0] |RW |783 | Write clock delay line set | 


6346223 СІК RD POS DL 


Description: posedge data read clock delay line 


Posedge data read clock delay line (reset 0х0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Reserved CLK RD POS DL 


Frane | 
ІЕНЕНИНЕНЕНЕЕЕЕКНЕН 


Field Name Type | Reset | Description 
Value 


[лм [Ro [25% 
CLK RD POS DL [60] (ви |7h5 | Posedge read clock delay line set 


6.34.6224 СІК RD NEG DL 


Description: negedge data read clock delay line 
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Cm [spo] [29 [2 [25 [25 а [в | n Га | s e 


зер ЕЕ 
ЕЛЛЕЕЕШШЕБЕЕШЕЕЕШЕЕНЕЕНИНЕНЕНЕНЕНЕН 
ШІН ЕЛЕЛЕЛЕЛЕШЕЛЕЕЕНЕЛІЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Reserved CLK_RD_NEG_DL 


.ЛЕНЕНИНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


фея [Ro [25% 
CLK_RD_NEG_DL [60] | RW [|7h5 | Negedge read clock delay line set 


634.6225 СІК RD SEL 


Description: clk read sel 


Negedge data read clock delay line (reset 0х0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Field Name Type | Reset | Description 
Value 


[Er [но [это [нема —  — 
окно jo [rw [mo ] — —— — — — — — 
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6.34.6226 | SLT INT ST 


Description: Slot interrupt status and version number 


Slot interrupt status and version number (reset 
0x00FC SLT_INT_ST 
0x0000_0000) 


| Bi | si | зо | 29 | 20 | 27 | 26 | 25 [24 | 22 | 22 | 21 | 20 | 19 | 8 | 17 | t6 | 
[Name | мало | 2 мм | 


VNDR VER NO SPEC VER NO 


Type 


ЕЕЕ гисаси 2 
ЕССЕ ВЕ ЕА И КИНЕ Е А ЕЕЕ. КА 
ЕЕ "5 a 5 +5 1 51+ + 


Reserved SLT_INT 


Type 


Field Name Type | Reset | Description 
ене 004 n be 

VNDR VER NO [31:24] 870 This status is reserved for the vendor version 
АНЫ БД ЕН ese 


SPEC_VER_NO [23:16] 8’hO This status indicates the Host Controller Spec 
Version. The upper and lower 4 bits indicate 
the version. 

02 SD Host Specification Version 3.04 
01 SD Host Specification Version 2.0 

00: SD Host Specification version 1.0 

Others: reserved 


58] јво [eno |Resevd | 


SLT_INT [7:0] 870 These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each 
slot. Amaximum of 8 slots can be defined. If 
one interrupt signal is associated with multiple 
slots, the HD can know which interrupt is 
generated by reading these status bits. By a 
power-on reset or by Software Reset for All, 
the Interrupt signal shall be deasserted and 
this status shall read 0. 

[0]: slot 1 
[1]: slot 2 
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6.35  Efuse 


Base Addr Range Addr Map Description 
0x4024_0000 ~ 0x4024_FFFF UID-Efuse (64KB) 


6.35.1 Overview 


The electrical fuse is a type of non-volatile memory fabricated in standard CMOS logic process. This 
electrical fuse macro is widely used in chip ID, memory redundancy, security code, configuration 
setting, and feature selection, etc. 

The efuse controller generates necessary timing and relative control interface to software. 

This efuse controller is designed for 32*32 bits electrical fuses, support TSMC HPM 28nm product of 
“ TEF28HPM32X32HD18_PHRM”, SMIC 28nm efuse series of "S28NPSLLEFUSE PIPO 1024B"and 
UMC similar product of “UMO28EFUHP03203218400_A’. 

It should be noticed that in 28nm efuse product, the programming power supply is 1.8v, and the static 
power supply is 0.9v for TSMC product and 1.05v for UMC product. 


6.35.2 Features 


e Support TSMC 28nm НРМ efuse prduct of "TEF28HPM32X32HD18. PHRM" 
• Support SMIC 28nm efuse series of "S28NPSLLEFUSE PIPO. <2^№>В”. 


e Support double-bit implementation or not, software can select the methodology. When use 
double-bit, 512bits efuse are visiable for software, when not use double-bit, all 1024 bits can 
be controlled by software. 


e Not support redundancy+ECC. Not support redundancy bits related read/write mode. 
e For TSMC efuse product, support margin А READ1 mode. 


e Implemented an external 1.8v VDDQ power switch outside efuse macro, when efuse is not 
used, except to change efuse to power down mode, this power switch should also be 
shutdown to protect  efuse from un-intended programming. 

e SW-friendly programming interface, each time 32 bits can be programmed or read 

e  Build-in programming protect logic, each time before programming controller will first read 
current efuse memory value and then decide whether programming is needed 

e Build-in programming check logic, can read and check the memory data after each 
programming 

е  Build-in self-test logic(bist) , can be triggered by ATE tester 

e Support controller clock scaling, the controller clock can be divided from source clock. So the 
controller clock will be less dependant on source clock. 


e Support self-protected mechanism, when efuse is in PGM or read mode, efuse controller will 
not respond to any software control --- except for soft-reset---until it finished its work. 
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6.35.3 Signal Description 
6.35.4 Function Description 
6.35.4.1 Block Diagram 


The efuse controller is composed of a register sets and a state-machine. The register sets is controlled 
by PBUS protocol and it will send read, PGM and others commands to state-machine. The 
finite-state-machine(FSM) is responsible for generating specified related read or write timing according 
to products' requirement. It also includes a bist logic for fast 

verifying the efuse memory's contents and also for ATE test. 


VDDQ:1.8V VDD:0.9V 


PD 


clk div 


"UE 


Cece 


ВЕЗ"ВЕО 
аз1700 


efs vdd оп 
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Figure 6-85 — Efuse controller block diagram 


6.35.4.2 Efuse Macro architecture 


VDD VQPS 


PD Power Switch 


A3~A0 Electrical Fuse Array 


CSB —> f Ш 
STROBE ---»- : 
Y- O- Sense Register of 
RSB —> ј і 


LOAD A4 A97A5 MR (031700 RF3^RFO 


лэроээр-х 


Figure 6-86 efuse memory architecture 


6.35.4.3 Memory, Clock and Reset 


There are two clocks and its related resets:: PCLK/PRESETn апа сік efs/rst efs. PCLK/PRESETn is 
used to control efuse reigisters, the other one are used for efuse controller timing generation. 
clk_efs is the controller clock and its clock should be 26Mhz or less around. 


6.35.5 Control Registers 
6.35.5.1 Memory map 
ARM base address 


Offset 
Description 
Address 


0х0000 EFUSE DATA RD Data read from efuse memory 


0x0004 EFUSE DATA WR Data to be write to efuse memory 
0х0008 EFUSE_BLOCK_INDEX block index for read, program or bist. 
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Offset А 
Description 
Address 


0x0028 EFUSE_BLK_FLAG1 Flags for each block,word 1 
ЕС BLK_FLAGO_CLR To clear EFUSE_BLK_FLAGO 


| 0х0034 | | EFUSE_BLK_FLAGI CLR | BLK_FLAG1_CLR To | To clear EFUSE_BLK_FLAGI = | | To clear EFUSE_BLK_FLAGI = | BLK_FLAG1 


Magic number to protect efuse from 
0x0040 EFUSE_MAGIC_NUMBER 
un-intentionally programming 


[Ox0044 | | EFUSE STROBE LOW WIDTH | | STROBE LOW WIDTH | EFUSE STROBE LOW, WIDTH | _stroble signal low width counter | |stroblesignallowwidthcounter — | low width counter 


0х0048 EFUSE DEB CTRL EFUSE debug control registers 


6.35.5.1.1 EFUSE DATA RD 


Description: Data read from efuse memory 


0x0000 Data read from efuse memory(Reset 0x0000 0000) EFUSE DATA RD 


| и зт | зо |2 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 2: | 20 | 19 | 8 | 17 | t6 | 
Name] — — NN No СО. | 


EFUSE DATA RD 


ЕСЕ ЕИЗЕНЕЛЕЛЕЛЕЛЕДЛЕРЕМЕЛЕШЕШЕНЕИЕЛЕЛ 
| Мате | EFUSE. DATA RD 


Field Name Type | Reset | Description 
Value 


EFUSE DATA RD [31:0] 32'hO | Efuse read data, 
If SW use efuse controller to send a read 
command to efuse memory, the return 
value will store here. 


6.35.5.1.2 EFUSE DATA WR 
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Description: Data to be write to efuse memory 


Lm [sc [э [э [2 [o 25 [2 [ | [ [зн Гао | 5 ео |е 
еј чат | 


EFUSE_DATA_WR 
Te Pm OT 


EFUSE_DATA_WR 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE DATA WR [31:0] RW 32'hO | Efuse data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command 


6.35.5.1.3 EFUSE BLOCK INDEX 


Description: block index for read, program. 


EFUSE BLOCK INDE 
0x0008 block index for read, program. (Reset 0x0000 0000) 


Гат раю а-я Га Га Га Га Га Гаю ив 


Reserved 


Type 


Reserved READ_WRITE_INDEX 
т: т, 


Field Name Type | Reset | Description 
Value 
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READ_WRITE_INDEX [4:0] The efuse memory block index to be read 
or write. 


м farno [Reserved | 


6.35.5.1.4 EFUSE_MODE_CTRL 


Description: Mode control of efuse memory 


0x000C Mode control of еѓизе memory (Reset 0x0000_0000) EFUSE MODE _ CTRL 


| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | з | 22 | 21 | 20 | 19 | вјт | 16 | 


Reserved 


Type 


Жи. 


| Туре | 


Field Мате Type | Reset | Description 
nm ех Pe 

EFUSE_PG_START RW 1'hO Write 1 to this bit start A PGM mode(array 
PGM mode). This bit is self-clear, read this 
bit will always get 0 

EFUSE RD. START [1] RW Write 1 to this bit start A READ 
mode(array read mode). This bit is 
self-clear, read this bit will always get 0 

EFUSE STANDBY START [2] RW | 1hO Write 1 to this bit will make efuse went to 
standby mode, This bit is self-clear, read 
this bit will always get 0 


ЦМ RW |2990 [Reserved | 


6.35.5.1.5 EFUSE CFGO 
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Description: Misc configuration word 0 


0x0010 Misc configuration word 0 (Reset 0x2000_0140) EFUSE CFGO 


+? * | a 9M 


МЕ № Reserved EFS_TYPE 
D_O 


туре === | o E 


Type 


Field Name Type | Reset | Description 
Value 


TPGM_TIME_CNT RW | 91140 | Clk_efuse Cycle counter, if set n, the 
Tpgm time will last for (n+1) clk_efuse 
cycle, only when PGM ЕМ-1 can write 
this field, in general case, DON'T change 
this field value. 


[ser |е јама —  —  — 


EFS TYPE [17:16] | RW. | 2'hO 00: tsmc efuse 
01: smic efuse 
Bl ard 7 ud 
pO вен [ww [нее —  — | 
EFS VDDQ K1 ON [28] RW 1'hO VDDQ power switch K1, to safely control 
this power switch, please refer to chapter 
6.35.6.4. 
EFS VDDQ K2 ON [29] RW VDDQ power switch K2, to safely control 
this power switch, please refer to chapter 
6.35.6.4. 


EFS VDD ON [30] RW Set this bit will open 0.9v static power 
supply for efuse memory, before any 
operation towards to efuse memory this 
bit have to set to 1. Once this bit is 
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cleared, the efuse will go to power down 
mode. 


PGM EN [31] RW | 110 Only set this bit can SW write register field 
of "TPGM- TIME СМТ” and start PGM 
mode 
(this bit used to protect software 
unexpectedly programmed efuse 
memory) 


6.35.5.1.6 EFUSE CFG1 


Description: Misc configuration мога 


0x0014 Misc configuration word 1(Reset 0x0000 0000) EFUSE CFG1 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | ој 18 | 17 | 16 | 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 
ШІНЕЛЕЛЕЛЕЛЕШЕЕКЕЕНЕЛЕЛЕНЕНЕЕЕНЕНЕН 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 


Field Name Type | Reset | Description 
Value 


BLK31_AUTO_TEST_EN [31] RW | 1'hO If set this bit, when each time SW program 
efuse memory block31, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1035 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


BLK30 AUTO TEST EN 


BLK29 AUTO TEST EN 


BLK28 AUTO TEST EN 


BLK27 AUTO TEST EN 


BLK26 AUTO TEST EN 


BLK25 AUTO TEST EN 


SC9820A Device Specification 


"MEM BLK31 ERR FLAG" will set 
Attention : this block is only visiable when 
DOUBLE БІТ. DISABLE-1 

If set this bit, when each time SW program 
efuse memory block30, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK30 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

If set this bit, when each time SW program 
efuse memory block29, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK29 ERR. FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

If set this bit, when each time SW program 
efuse memory block28, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK28 ERR FLAG" will set 

If set this bit, when each time SW program 
efuse memory block27, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK127 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

If set this bit, when each time SW program 
efuse memory block26, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK126 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


If set this bit, when each time SW program 


efuse memory block25, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK25 ERR РАС” will set 
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BLK24 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block24, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK24 ERR FLAG'" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

BLK23 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block23, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK23 ERR ҒІАС” will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

BLK22 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block22, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK22 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


BLK21 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block21, the controller will 


automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK21 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

BLK20 AUTO TEST. EN If set this bit, when each time SW program 
efuse memory block20, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK20 ERR FLAG'" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

BLK19 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block19, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK19 ERR FLAG" will set 


If set this bit, when each time SW program 
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BLK17_AUTO_TEST_EN 


BLK16_AUTO_TEST_EN 


BLK15_AUTO_TEST_EN 


BLK14_AUTO_TEST_EN 


BLK13_AUTO_TEST_EN 


BLK12_AUTO_TEST_EN 
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efuse memory block18, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK18 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

If set this bit, when each time SW program 
efuse memory block17, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK17 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

If set this bit, when each time SW program 
efuse memory block16, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK16 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 

If set this bit, when each time SW program 
efuse memory block15, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK15 ERR FLAG" will set. 


If set this bit, when each time SW program 
efuse memory block14, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK14 ERR FLAG" will set 

If set this bit, when each time SW program 
efuse memory block13, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK13 ERR FLAG" will set 


If set this bit, when each time SW program 


efuse memory block12, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK12 ERR FLAG" will set 
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BLK11 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block11, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK11 ERR FLAG" will set 

BLK10 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block10, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK10 ERR FLAG" will set 

BLK9 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block9, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK9 ERR FLAG" will set 

BLK8 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block8, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK8 ERR. FLAG'" will set 

BLK7 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block7, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK7 ERR FLAG" will set 

BLK6 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block6, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK6 ERR FLAG'" will set 

BLK5 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block5, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK5 ERR FLAG" will set 

BLK4 AUTO TEST. EN If set this bit, when each time SW program 
efuse memory block4, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 


"MEM ВЕКА ERR FLAG" will set 


BLK3 AUTO TEST EN If set this bit, when each time SW program 
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efuse memory block3, the controller will 
automatically read its value and compare 


with write value. If not match, the flag bit of 
"MEM BLK3 ERR FLAG" will set 

BLK2 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block2, the controller will 


automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK2 ERR FLAG" will set 

BLK1 AUTO TEST EN If set this bit, when each time SW program 
efuse memory block1, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK1 ERR FLAG" will set 

BLKO AUTO TEST EN If set this bit, when each time SW program 
efuse memory blockO, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM ВІКО ERR FLAG" will set 


6.35.5.1.7 EFUSE_STATUS 


Description: Efuse controller internal status 


0x0020 Efuse controller internal status(Reset 0x0000_0000) EFUSE STATUS 


| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Reserved DB M B 
Y B 


| туре | ро Ема 
Reset 1 ЦМ 


Field Мате Type | Reset | Description 
Value 
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PGM BUSY ШИШ “1” indicate efuse memory in programming 
mode 


READ_BUSY ІШ |во | tho | “1” indicate efuse memory in read mode 


STANDBY_BUSY BE es “1” indicate efuse memory in standby 
mode 


у 
ана [но раја 


6.35.5.1.8 EFUSE_BLK_FLAGO 


Description: Flags for each block,word 0 


Le [se [o2 [2 [o 2 [2s [s [а [22 [вт [0 | s | e | v [ v9] 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


LAG LAG LAG LAG | LAG LAG | LAG LAG | LAG LAG LAG LAG LAG | LAG LAG | LAG 
UIN С ee AESRECSEOHECBEOS 
| Bt [15 | 14 | 2 | r2 | t | vo | 9 | 8 | v | 6 5 | à | 3 | 2 ^1 |o 
BLK BLK BLK BLK BLK BLK BL L Li Li Li Е Li L L 


LAG LAG LAG LAG | LAG LAG AG AG AG AG AG AG AG AG AG AG 
ope ЕЕЕ ІІ Коа СЕС | PO: ЕИ a СИ a СИ ЗИ 


Field Name Type | Reset | Description 
Value 


BLKO_PROT_FLAG 1'hO If the SW send a PGM command to 
memory blockO, and the controller found 
this memory block need to be 
2. means the highest bit is 

), this bit will set to 1 
кі риот Аб |m [но [о | ifthe SW senda PGMcommandto — | 
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memory block1, and the controller found 
this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


BLK2 PROT FLAG : If the SW send a PGM command to 
memory block2, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK3 PROT FLAG у If the SW send а PGM command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK4 PROT FLAG | If the SW send а PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK5 PROT FLAG у If the SW send а PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK6 PROT FLAG i If the SW send a PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK7_PROT_FLAG ; If the SW send a PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK8 PROT FLAG " І the SW send а РОМ command to 
memory block8, and the controller found 
this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


BLK9_PROT_FLAG 
V1.1 
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BLK10_PROT_FLAG 


BLK11_PROT_FLAG 


BLK12_PROT_FLAG 


BLK13_PROT_FLAG 


BLK14_PROT_FLAG 


BLK15_PROT_FLAG 


BLK16_PROT_FLAG 


BLK17_PROT_FLAG 


"D 
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this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block10, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block11, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block12, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send а PGM command to 
memory block13, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block14, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block15, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block16, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block17, and the controller found 


this memory block need to be 
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BLK18_PROT_FLAG 


BLK19_PROT_FLAG 


BLK20_PROT_FLAG 


BLK21_PROT_FLAG 


BLK22_PROT_FLAG 


BLK23_PROT_FLAG 


BLK24_PROT_FLAG 


BLK25_PROT_FLAG 
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protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block18, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block19, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block20, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send а PGM command to 
memory block21, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW.send a PGM command to 
memory block22, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block23, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block24, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

If the SW send a PGM command to 
memory block25, and the controller found 


this memory block need to be 


protected(which means the highest bit is 
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BLK26 PROT FLAG If the SW send a PGM command to 
memory block26, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK27 PROT FLAG i If the SW send а PGM command to 
memory block27, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK28 PROT FLAG у If the SW send а PGM command to 
memory block28, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK29 PROT FLAG у If the SW send а PGM command to 
memory block29, and the controller found 


this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK30 PROT FLAG у If the SW send а PGM command to 
memory block30,nd the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK31_PROT_FLAG ! If the SW send а PGM command to 
memory block31, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


6.35.5.1.9 EFUSE ВІК FLAG1 


Description: Flags for each block,word 1 
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C [e [ав [ar [25 [25 [2 [22 [22 [ж [2 [лә [тв [зт [| 


Field Name Type | Reset | Description 
Value 


BLKO ERR FLAG Tho If BLKO AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK1 ERR FLAG [1] Tho If BLK1_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK2_ERR_FLAG If BLK2 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
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BLK3_ERR_FLAG ЕВЕКЗ AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK4 ERR FLAG If BLK4 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK5 ERR FLAG If BLK5 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK6 ERR FLAG If BLK6 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK7 ERR FLAG If BLK7 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK8 ERR FLAG If BLK8 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
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PGM command in-fact not really send, so 
this bit will not set. 


BLK9 ERR FLAG If BLK9 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK10 ERR FLAG If BLK10 AUTO TEST. ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK11 ERR FLAG IFBLK11 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK12 ERR FLAG If BLK12 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK13 ERR FLAG If BLK13 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK14 ERR FLAG If BLK14 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
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BLK15_ERR_FLAG 


BLK16_ERR_FLAG 
BLK17_ERR_FLAG 


BLK18_ERR_FLAG 


BLK19 ERR FLAG 


BLK20 ERR FLAG 
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error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK15 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK16 AUTO TEST ЕМ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

IF BLK17. AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK18 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK19 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK20 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
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BLK21_ERR_FLAG 
BLK22_ERR_FLAG 


BLK23_ERR_FLAG 
BLK24_ERR_FLAG 


BLK25_ERR_FLAG 


WW ag сезт" 00002 5069820Аемісе Specification 


two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK21 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK22 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

IFBLK23 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK24 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK25 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
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BLK27_ERR_FLAG 
BLK28_ERR_FLAG 


BLK29_ERR_FLAG 
BLK30 ERR FLAG 
BLK31 ERR FLAG 
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PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK27_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK28_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK29_AUTO_TEST_EN is set, and 
controller compared the value read after 
РСМ from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK830_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

If BLK31_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
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6.35.5.1.10 EFUSE_BLK_FLAGO_CLR 


Description: To clear EFUSE_BLK_FLAGO 


EFUSE_BLK_FLAGO 
0x0030 To clear EFUSE_BLK_FLAGO (Reset 0x0000_0000) 


R R R R R R R R R R R R R R R R 
а | а а и о а а о е е а а а 
BLK BLK BLK BLK BLK BLK 


R R R R R R 


Field Name Type | Reset | Description 

m ua dm tae . 

BLKO PROT FLAG CLR RW 1’ho Write this bit “1” will clear flag bit 
“ВІКО PROT FLAG", this bit is self-clear, 
read this bit will always get 0 

BLK1 PROT FLAG CLR [1] RW 1’ho Write this bit “1” will clear flag bit 
"BLK1 PROT ҒІАС”, this bit is self-clear, 
read this bit will always get 0 

BLK2 PROT FLAG CLR [2] RW 1’ho Write this bit “1” will clear flag bit 
"BLK2 PROT FLAG", this bit is self-clear, 
read this bit will always get 0 

BLK3 PROT FLAG CLR 3] RW 1’ho Write this bit “1” will clear flag bit 

з e “BLK3_PROT_FLAG’, this bit is self-clear, 
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viser 


BLK4 PROT FLAG CLR 


BLK5 PROT FLAG CLR 


BLK6 PROT FLAG CLR 


BLK7 PROT FLAG CLR 


BLK8 PROT FLAG CLR 


BLK9 PROT FLAG CLR 


BLK10 PROT FLAG CLR 


ВІКІ1 PROT FLAG CLR 


BLK12 PROT FLAG CLR 


BLK13 PROT FLAG CLR 


BLK14 PROT FLAG CLR 


BLK15 PROT FLAG CLR 


BLKií6 РВОТ FLAG CLR 


annal d 


BLK17 PROT FLAG CLR 


uid 
[RW | ho 
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read this bit will always get 0 


Write this bit “1” will.clear flag bit 
"BLK4 PROT FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK5_PROT_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK6_PROT_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK7_PROT_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK8_PROT_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK9_PROT_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 

"BLK10 PROT- FLAG’, this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK11 PROT ҒАС”, this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK12 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK13 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK14 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK15 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK16 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
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"BLK17 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK18 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit *1" will clear flag bit 
"BLK19 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK20 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK21 РКОТ FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit *1" will clear flag bit 
"BLK22 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK23 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
“BLK24_PROT_FLAG’, this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK25 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK26 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK27 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK28 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK29 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK30 PROT FLAG", this bit is 


BLK18 PROT FLAG CLR 


BLK19 PROT FLAG CLR 


2 
= 


= 


BLK20_PROT_FLAG_CLR 


BLK21_PROT_FLAG_CLR 


= 


BLK22_PROT_FLAG_CLR 


2 
= 


BLK23_PROT_FLAG_CLR 


2 
= 


BLK24_PROT_FLAG_CLR 


BLK25_PROT_FLAG_CLR 


2 
= 


BLK26_PROT_FLAG_CLR 


2 
= 


BLK27_PROT_FLAG_CLR 


= 


BLK28_PROT_FLAG_CLR 


= 


BLK29 PROT FLAG. CLR 


2 
= 


BLK30 PROT FLAG CLR 


2 
= 
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2 xo E 3 2 e em e 49 = © zo © 


self-clear, read this bit will always get 0 
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BLK31 PROT FLAG CLR Write this bit ^1" will clear flag bit 
"BLK31 PROT FLAG", this bit is 


self-clear, read this bit will always get 0 


6.35.5.1.11 EFUSE BLK FLAG1 CLR 
Description: To clear EFUSE ВЕК FLAG! 


EFUSE ВЕК FLAG1 
0x0034 To clear EFUSE ВЕК FLAG1 (Reset 0x0000 0000) 


ЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


СІН СІН СІН СІН СІН СІН СІН СІН CLR CLR CLR CLR CLR CLR CLR CLR 
а [в аз [= [т о о е [т [в [в а а а [з о] 
BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 


CLR CLR CLR CLR CLR CLR LR LR LR LR LR LR LR LR LR LR 


Field Name Type | Reset | Description 
"Au а" Pee er 

BLKO_ERR_FLAG_CLR RW 1’ho Write this bit “1” will clear flag bit 
“ВІКО ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

BLK1 ERR FLAG. CLR [1] RW Tho Write this bit “1” will clear flag bit 
“BLK1_ERR_FLAG”, this bit is self-clear, 
read this bit will always get 0 


BLK2_ERR_FLAG_CLR [2] RW тво Write this bit “1” will clear flag bit 
"BLK2 ERR FLAG, this bit is self-clear, 
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Write this bit “1” will. clear flag bit 
“БІКЗ ERR FLAC', this bit is self-clear, 


BLK3 ERR . —— CLR 


read this bit will always get 0 
Write this bit “1” will clear flag bit 
“ВЕІК4 ERR FLAC', this bit is self-clear, 


BLK4 ERR FLAG CLR 


read this bit will always get 0 
Write this bit “1” will clear flag bit 
“BLK5_ERR_FLAG’, this bit is self-clear, 


BLK5_ERR_FLAG_CLR 


read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK6 ERR FLAG", this bit is self-clear, 


BLK6 ERR FLAG CLR 


read this bit will always get 0 
Write this bit “1” will clear flag bit 
"BLK7 ERR FLAG", this bit is self-clear, 


BLK7 ERR FLAG CLR 
read this bit will always get 0 

BLK8 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK8 ERR FLAC', this bit is self-clear, 
read this bit will always get 0 


тво Write this bit “1” will clear flag bit 
“BLK9_ERR_FLAG, this bit is self-clear, 
read this bit will always get 0 


BLK9_ERR_FLAG_CLR 


BLK10 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK10 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

BLK11 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK11 ERR FLAC', this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK12 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit *1" will clear flag bit 
"BLK13 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK14 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK15 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK16 ERR FLAG CLR Write this bit “1” will clear flag bit 
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"BLK16 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK17 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK18_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK19_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK20 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK21 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK22 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK23 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK24_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK25 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK26 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK27 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
“BLK28_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 

Write this bit “1” will clear flag bit 
"BLK29 ERR FLAG", this bit is self-clear, 


ВІК17 ERR FLAG CLR 


BLK18 ERR FLAG CLR 


2 
= 


= 


BLK19_ERR_FLAG_CLR 


BLK20_ERR_FLAG_CLR 


= 


BLK21_ERR_FLAG_CLR 


2 
= 


BLK22_ERR_FLAG_CLR 


2 
= 


BLK23_ERR_FLAG_CLR 


BLK24_ERR_FLAG_CLR 


2 
Е 


BLK25_ERR_FLAG_CLR 


2 
= 


BLK26_ERR_FLAG_CLR 


= 


BLK27_ERR_FLAG_CLR 


= 


BLK28_ERR_FLAG_CLR 


2 
= 


BLK29_ERR_FLAG_CLR 


2 
= 
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read this bit will always get 0 
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BLK30 ERR FLAG CLR j Write this bit “1” will clear flag bit 
“BLK30_ERR_FLAG”, this bit is self-clear, 
read this bit will always get 0 


BLK31 ERR FLAG CLR : Write this bit “1” will clear flag bit 
"BLK31 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


6.35.5.1.12 EFUSE MAGIC NUMBER 


Description: magic number to protect efuse from un-intentionally programming 


бй magic number to protect efuse from un-intentionally EFUSE_MAGIC_NUM 
x 
programming (Reset 0x0000_0000) 


RCNENEJEJESEZEREREREREREREREREEES 
те Te 


EFUSE DEB MAGIC NUMBER 


Type 


EFUSE MAGIC NUMBER 


Type 


Field Name Typ | Reset | Description 
e Value 


EFUSE MAGIC NUMBER [15:0] | RW | 16'hO | Magic number, only when this field is 
0x8810, the Efuse programming 
command can be handle. 

So if SW want to program efuse memory, 

except open clocks and power, 2 other 

conditions must be met : 

(1) PGM EN =1; 

(2) EFUSE MAGIC. NUMBER = 
0x8810 

EFUSE DEB MAGIC NUMBER | [31:16] | ВИ | 16’hO | Magic number, only when this field is 
0x6868, the EFUSE DEB CTRL 
register can be write. 
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6.35.5.1.13 EFUSE STROBE LOW WIDTH 


Description: stroble signal low width counter 


EFUSE STROBE LO 
W. WIDTH 


| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name М м | 


0х0044 stroble signal low width counter (Reset 0x0000_001C) 


Reserved CLK_EFS_DIV 


RNEGERKEJEJERERESEREAENERENERNENENKE 


| Reset | | | | | | | | 


Field Name Typ | Reset | Description 
e Value 


EFUSE STROBE LOW WIDTH | [7:0] RW 8'h1C | This counter is used to control STROBE 
signal low level width in PGM mode, for 
TSMC and SMIC efuse memory, no 
extra requirement for this signal, but for 
UMC memory, the low level width should 
be larger than 1us. For 26Mhz efuse 
controller clock, by default, this width will 
be : 38.4*28 =1075ns > 1и$. 


пов |RO |880 [Reserved | 


CLK EFS DIV [23:16] | RW | 8'hO Clk_efs divider, if this value is n, the 
frequency of controller will be divided by 
(n+1) from ск efs . 
In most case, this filed not need to 
change. 


2 ]Biz4|RO [eno [Reseed | 


6.35.5.1.14 EFUSE DEB CTRL 


Description: EFUSE debug control registers 
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Cm [sro oo [2 [2r 25 [25 [22 [22 [22 [ Гао [л e 


Reserved 


| Туре | 


Field Name Type | Reset | Description 
Value 


са [RO јзоо | Reserved | 


MARGIN MODE EN [1] RW 1'bO set this bit will enable margin mode for 
efuse read or write 


DOUBLE BIT DISABLE RW | 1’b0 set this bit will disable double bit. Then the 
whole 1024bits efuse memory will be 
visiable for software. But it's strongly 
recommended that don't set this bit except 
for debug purpose, because the yield will 
drop a lot with no-double bits 
implementation 


6.35.6 X Application Notes 


6.35.6.1 Clock structure 


Before any operation towards efuse macro through efuse controller, you need set “еѓо eb" to open 
PCLK and ск efs.. “efs_eb” is a global control register and its address maybe different depends on 
the relative projects. 

Beforce any operation to efuse, make-sure the clk efs is 26mhz or less around 26Mhz. 
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6.35.6.2 Efuse memory power supply 


As specification requires, efuse memory need two power supply : VDDQ @ 1.8V+/- 10% and VDD @ 
0.9V+/- 10%. 


When EFS_VDD_ON is set , the 0.9v VDD power will open and efuse memory сап be ready for 
programming or read 


For 1.8v programming power, usually there is an extra 1.8v power switch outside the efuse memory, 
which helps to avoid un-intended programming. So users need to open this external power switch first 
before any read or PGM operation. 


6.35.6.3 Efuse memory type 


This efuse controller support TSMC 28nm HPM efuse product of 


“TEF28HPM32X32HD18_PHRM”, and SMIC 28nm efuse series of "S28NPSLLEFUSE PIPO 1024B", 
and UMC similar product of *JMO28EFUHPO03203218400 А”. 


these products have different read/write timing, software should change “EFS. TYPE" to match the 
related product before any write or read operation. 


6.35.6.4 Efuse power switch control 


The following picture shows the efuse power switches. For VDD(0.9v) power, only one bit 
"EFS VDD ОМ” is used to control this power switch, each time when EFS VDD ON changes, 
software should wait at least 1ms to let VDD become stable. 

For VDDQ(1.8v) power , to prevent the overshot of VDDQ, a extra power switch connected to ground 
are controlled by "EFS VDDQ K2 ОМ", software should follow these steps to open this power switch : 


1) Clear EFS VDDQ К2 ON to 0; (default is 1, shot to ground) 


2) Wait 1ms; 
3) Set EFS8 VDDQ Кі ON to 1; 
4) Wait 1ms; 


Then the VDDQ power is stable, and efuse memory is ready for programming. 
To shutdown this power switch, it should do the opposite steps: 
1) Clear EFS. VDDQ Кі ОМ to 0; 


2) Wait 1ms; 
3) Set ЕҒЅ5 VDDQ. K2 ON to 1; 
4) Wait 1ms; 
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EFS_VDD_ON 


VDD | 
(0.9) | 
EFS_VDDQ_K1_ON 
VDDQ | 
(1.8) | Ч 
ani | K2 ON 
Figure 6-87 


6.35.6.5 


efuse Memory 


Efuse operation mode 


efuse power switch 


There are totally 8 kinds of efuse operation mode, the definition of each mode is in the following table. 
But in this efuse controller, R PGM,R. READ & Margin В READ1 modes аге not supported since we 


didn't support “ECC+redundancy”. 


Mode description Support or not 
A PGM Array-PGM mode, used for efuse | Y 
electrical programming 
A-read Array-read mode,used for efuse | Y 
memory reading. 
Margin A-read1 This mode is similar like A-read Y 
mode, the different is the trip 
point. This mode is for ATE test, 
not for normal function use. 
R_PGM Redundancy-PGM mode, for N 
programming the efuse RIR table 
R_READ Redundancy-read mode, if N 
redundancy is used, this 
operation is needed before each 
PGM operation 
Margin R. READ1 This mode is similar like R-read N 
mode, the different is the trip 
point. This mode is for ATE test, 
not for normal function use. 
Standby Efuse macor standby mode. Y 
Power down The least current mode. Y 
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6.35.6.5.1 Read mode timing sequence 


Take TSMC product for example : 

The timing diagram of A READ and A READ! are show in the following figure. For Software, the 
different between А READ and А READ1 depends on the bit setting of “МАКСІМ MODE EN". But 
in general, don't set МАКСІМ MODE ЕМ-1 if not for debug or test purpose. 


A READ Mode; Margin А READ? Mode 


STROBE 


LOAD 
RWL 
RSB 
Q31~Q0 
RF3~RFO 19:979:4:9:4:9:49:4:4^5. 
Figure 6-88  efuse memory read timing 
6.35.6.5.2 Programming mode(PGM) timing sequence 


Take TSMC product for example : 

In physical, each time only one bit is allowed to be programmed , which is in-fact an irreversible erase 
process from 1 to 0, efuse controller packaged such process and each time one work, that is 32 bits, 
can be programmed as your will. 

Attention : before efuse controller program a word to relative memory, it will previously read this 
memory value and if found the highest bit of this memory is 0, then the efuse PGM will abort and no 
data will write to this memory, this function is the system department's requirement. 
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A PGM Mode 


CSB 
PGENB 


A97 АО 
STROBE 
LOAD 


RWL 
RSB 
Q31~Q0 


RF3~RFO 4хххххххххххххххх 


Figure 6-89 еѓиѕе memory program timing 


6.35.6.5.3 Standby mode 

When CSB = 1, PENB =1 and VDDQ is floating or equal to Ov, the Efuse memory is in standby mode, 
standby mode is the idle mode without read and write. 

6.35.6.5.4 R PGM,R READ,Margin R READ1 mode 


As mentioned above, In this version, efuse controller not support these modes. 


6.35.6.5.5 Power-down mode 


When PD=1,PS=0 and CSB=1, the efuse macro will go to power down mode. In this mode, the macro 
waste the least current. 


6.35.6.6 Programming notes 


6.35.6.6.1 Power on & Power off 


Before using efuse controller to send any command to efuse memory , SW need to open efuse power 
according to following steps : 

set global control bit of “еїѕ eb" to open РСІК and СІК EFS. 

set "EFS VDD ОМ”, to open power supply for VDD. 

Wait at least 1ms. 

Open 1.8v external power switch to enable 1.8v power for efuse. for TSMC product, 1.8v power is not 
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need to open when efuse is in read mode. 
after finished all operation to efuse memory , then "EFS VDD ON" and “efs_eb” and external 1.8v 
power switch should be cleared for power saving 


6.35.6.6.2 PGM flow 


1) set global control bit of *efs eb" to open PCLK and CLK EFS. 


№ 


Select the correct “EFUSE_TYPE” according to the real efuse memory MACRO type. 
Set EFS_VDD_ON=1 to open VDD 0.9v power. Wait at least 1ms. 


во 


) 
) 
) 
) Open VDDQ according the steps list in chapter 6.35.6.4. 

) Write "POM EN"and “СЕК EFUSE EN" in "EFUSE СЕОО" register to enable РСМ mode. 
) 

) 

) 

) 


о о 


Write "EFUSE MAGIC NUMBER" ав 0x8810 
write the value to be programmed to register EFUSE DATA WR" 


со N 


write the memory index to be programmed to register "READ WRITE INDEX" 


9) write bit of "*EFUSE РО START” in register “EFUSE MODE СТКІ” to 1 to start programming 


efuse memory 


10) SW then polling the status of "PGM BUSY" in "EFUSE STATUS’ register, if this bit cleared, 
the programming process finished 


11) After PGM finished, SW can read "BLKX PROT FLAG'" to know whether the previous 
programming succeed or not (X equal to the PGM INDEX value) 


12) clear *PGM ЕМ" in "EFUSE СЕОО" register to prohibit un-expected programming command 
13) shut down VDDQ according the steps list in chapter 6.35.6.4. 


14) In most case, there is no need to change the TPGM. TIME CNT and the default value will be 
OK 


6.35.6.6.3 Read flow 


After PGM , SW can read the efuse memory value according to the following steps: 
1) set global control bit of “еге eb" to open PCLK and СЕК EFS. 
2) Set EFS VDD ON-1 to open VDD 0.9v power. Wait at least 1ms. 


3) write "EFUSE RD START" in register EFUSE MODE СТВІ” to 1 to start reading process 
from efuse memory 


4) -polling bit of "READ BUSY" in "EFUSE STATUS" register, after it cleared to zero, the read 
flow is finished and the return value is іп EFUSE DATA RD" 


6.35.6.6.4 Standby flow 


SW can set "EFUSE STANDBY START" to let efuse macro go to standby status. After read/write 
done, the efuse controller can also control efuse macro go to this mode automatically. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1065 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | SC9820A Device Specification 


6.36 Analog-Digital Interface 


Base Addr Range Addr Map Description 
0x4003_0000 ~ 0x4003_FFFF ADI Master (64KB - Protected) 


6.36.1 Overview 


ADI is used to connect external PMU chip. Ву ADI, the chip can control the PMU chip and write 
command or read status from it. 

Each ADI frame contains not more than 32-bit data including address field, W/R control bit, and data 
filed. The length of the address field and the data filed is configurable. 

The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as an in/out pin. 
SCK is the serial clock. SYNC is frame synchronize signal, and HIGH indicating a new frame starts. 
On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master perform 
transmit operation, SD is output, but when receive, SD will switch pad direction by inactive “oe” signal 
so as to receive serial data from slave. 

On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master perform 
transmit operation, SD is input, but when master receives, SD will switch pad direction by active “oe” 
signal so as to transmit serial data to master. 

ADI Serial clock should be programmable by changing clock divider value in ADI control register. 


6.36.2 Features 


• · Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 
e Supports 2-wire serial interface, SCK, SD 
e Support 12bits address up to 4 slaves mode and 10 bits address single slave modes 


e For 3-wire mode, In default, each frame contains 12 bits address , 1 bit ВЛА flag, 16 bits 
configure data, and totally 29 bits. 


e For 2-wire mode, each frame contains З bits start sequence, 10 bits address, 1 bits RW flag, 
16 bits configure data, totally 32 bits. 


e The length of the address field is configurable 
e Programmable serial interface clock, according to the following formula: 
Fsck = Fanı master / (Там +1) 

Note: if Тан =0, Fsck = Fanı master / 2 
e execute WRITE and READ operation to PMU chip through ADI 
e ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 
e The chip may once write at most 8 registers 
e Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun status 


e For each MCU read/write operation, delay about 1us (when clk_adi runs at 76.8MHz) should 
be tolerated. When clk_adi runs at 26M, the delay about 3us. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1066 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZB SPREADTRUM 


SC9820A Device Specification 


e Тһе interface timing is configurable, please refer to document Shark GSS/ Module Design 


Specification 


e ADI Slave is compatible to previous 10 bits address host design only when Efuse set 
adi 12b mode to 0 . Because latest ADI host sends 12 bits address in default, for adi slave, the 


input adi 12b mode should be setted to 1. 


6.36.3 Signal Description 


CHIP 


ADI 
Master 
Module 


2701 (optional) 


2-wire mode 


ADI 
Я Slave 


Module 


2725 


2-wire mode 
| 


SYNC 


Ки Slave 
ЕС“ Module 


ADI 


6.36.4 Function Description 


6.36.4.1 ADI Master 


The main function of ADI master are : 


1) Chip can access PMU space through ADI 


Figure 6-90 


2715 


2-wire mode 


ADI 
Slave 


Module 


ADI Connection 
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2) The interface timing is compatible with 3-wire SPI timing 


3) The frame length including the address length, the data length and {һе миг bit position is 
configurable (GSSI), the frame length is up to 32-bit 


4) АРВО 1$ used to configure ADI and GSSI register, execute READ command 
5) АРВ is used to execute WRITE command 


6) Chnnel2-channel18 are hardware channels. These channels can be enabled or disabled 


independently 
Шш RegFile | 
rd cmd 
wr cmd 
APB > ARBITOR 
Aud_dangl chnl2. m 
Aud_dangr chnl3 > 
у 
Wpa dcdc аст chnl4 >| > Adi sck 
=> Adi sof 
-» TRANS = GSSI = 

AVSO_wr chnl5 > => Adi sd 

-4——————Adi su 
АУ50 та chnl6 » 
АУ51 wr chnl7. „> 
AVSI rd chnl8 >| 
AVS6_wr chnl 17: >| 
AVS6_rd chnl18 > 

Figure 6-91 ADI Master Diagram 
6.36.4.1.1 ЕЅМ 
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| 
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Figure 6-92 FSM State trans diagram 
The ADI master FSM is responsible for arbitration, fetch r/w command and serial transfer. 


6.36.4.1.2 Arbitrator 


The following commands will cause ADI master to transfer with analog die: 
1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 


If more than one of above commands is active simultaneously, arbitration is necessary. 

This ADI Master has a 4-level configurable priority. If there is more than one active command in the 
same priority, command is selected by robin-round algorithm. The channel arbitration logic is 
implemented as follows. 


1) Firstly, search the highest priority in all active commands. 
2) Then search the commands that have this priority level. 


3) And select the last executed command number on this priority level. (There are four registers 
to store the last executed commands numbers on each priority levels.) 


4) Beginning with this last executed command number, search the next execute command 
number on this priority level. 


5) This new searched command number is the next command. 


6.36.4.1.3 Serial interface 


All command and data send to analog side is stored in the Write command FIFO, it is an asynchronous 
FIFO with 8-depth and 32-bit width, used to accelerate ADI block write speed. MCU can continually 
send 8 write commands. 

For register read, only one read data is buffered in ADI block, which means the chip can read one data 
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at a time. After sending a read command, the chip should wait for a status bit change, indicating the 
serial interface data transfer done and read value is available. If the chip does not take this data before 
sending another read command, there will be a risk to lose the previous data. 

SCK is programmable by changing of clock divider value in ADI control register. 

The following graph shows how a write and read command is formed, 
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SYNC ! — 
ке о. N | 


SD — А ХА 10)>- — САХ WIR CDI === Conon —— 
- Addr = W >< Data Се 
À 


PSEL 


PENABLE 


І 
PWDATA K 
| 1 
PADDR E »— 


Figure 6-93 Write Operation (3-wire) 
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| L | 
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І 
54 ое 
І І - 


(master) 


| 
su_oe | 


| 
| 
(slave) | 
! 


PSEL 


PENABLE 
PWRITE 


PRDATA 
PADDR С 


Figure 6-94 Read Operation (3-wire) 
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— , ИА А 
Осо Gin 


4—— ды Е = Addr > w > Data - 


PSEL 
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PWDATA 5 


PADDR с \ 


Figure 6-95 Write Operation (2-wire) 
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sd. ое 
(master) 


su_oe ho 3 
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PSEL 


PENABLE 


PWRITE І ! ! 


PRDATA 


| 
І 

PADDR и р | 
І І 


Figure 6-96 Read Operation (2-wire) 


6.36.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain control register and 
provide configure value to analog logic. The slave block is always droved by master. 
The main function of ADI slave is: 


1) Do serial to parallel shift when receive data from SD; 
2) Do parallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quite simple, and main components are address shifter, transmit shifter, receive shifter 
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and a transfer counter; 


SCK SYNC SD 


APB 
bridge ADI slv 
INTC REG 
TPC GPIO 
ADC COM 
VBC PIN 
RTC 
WDG 
чү” 


Figure 6-97 ADI Slave 


In the previous design, ADI Master only supports single ADI Slave. This means 10 bits address is 
enough for use. However, in the current design, the ADI can support up to 3 ADI slaves. Therefore, the 
address length has been extended to 12 bits. To support 3 ADI slaves and also be compatible to 
previous 10 bits host design, two important changes are added to ADI slave. One is adding 
parameter adi slv id. The parameter is used to identify which slave has been selected for use. The 
slave can be activated only when the highest two address bits equal to the adi slv id. Another change 
is adding adi 12b mode signal. This enable signal is designed to control which type of command 
frame will be used. If adi. 12b mode is high, the slave will support new adi host 12bits address 
command otherwise it supports 10 bits address mode. The adi 12b mode control signal will be 
preloaded in Efuse. 


6.36.5 Control Registers 


6.36.5.1 Memory map 


ARM base address: 0x4003 0000 


Offset 
Description 
Address 


0x0004 ADI CTRLO n— u æ æ æ æ register 
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Offset "EM 
Description 
Address 


мес аам ооз 


6.36.5.2 АВМ Register Descriptions 


6.36.5.2.1 ADI_CTRLO 
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0x00000004 ADI_CTRLO (0x00000000 ADI_CTRLO 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


ADDR BYT 
E SEL 


Field Name | B" | pe | Agan | Description 
Value 


[reserved  |ј(З1:3ј | RO |00 | Reserved 
ADI WR BIT ADI WR BIT level 


ADDR_BYTE_SE |[1:0] RW 0x0 "00" word (the "00" should be set when 
L connecting to SPRD PMU chip) 

"01" byte 

"10" half word 


6.36.5.2.2 ADI_CHNL_PRI_L 


0x00000008 ADI_CHNL_PRI (0x00000000) ADI_CHNL_PRI 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


ET Sen 15- P Оны, C P Оны, 18 Р CHNL 12. P они. Р нм" ӨН. | canis BAL peu 


| Мате | сни РВ! | CHNLe PRI | CHNLS PRI | CHNL4 PRI | снмз раі | CHNL2 PRI | снм PRI | CHNLO_PRI | 
| tpe | w | w | w | mw [| w | w | mw [| mw | 
| Reset | o | o | o j| o | о | о | о | ој о | ој ој о | о | о | с | o 


СНМ 15 PRI [31:30] | RW Priority of AVS5_ WR operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL14_PRI [29:28] | RW Priority of AVS4_RD_ operation transfer; 210 
with lowest priority, and 2’h3 with the highest 
priority; 

CHNL13_PRI [27:26] | RW Priority of AVS4_WR_ operation transfer; 2'hO 
with lowest priority, and 2’h3 with the highest 
priority; 

CHNL12_PRI [25:24] | RW Priority of AVS3_RD operation transfer; 210 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL11_PRI [23:22] | RW 0x0 Priority of AVS3_WR_ operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


CHNL10_PRI [21:20] Priority of AVS2 RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 
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CHNL9 PRI [19:18] Priority оҒАУ52 WR operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


CHNL8_PRI [17:16] Priority of AVS1_RD operation transfer; 2'hO 
with lowest priority, and 2’h3 with the highest 
priority; 

Priority of AV81 WR operation transfer; 2'hO 
with lowest priority, and 2’h3 with the highest 
priority; 

Priority of AVSO_RD_ operation transfer; 2'hO 
with lowest priority, and 2’h3 with the highest 
priority; 


CHNL5_PRI [11:10] Priority of AVSO_WR_ operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


CHNL7_PRI [15:14] 


CHNL6 РН! [13:12] 


СНА 4 РАІ Priority of wpa dcdc dcm operation transfer; 

270 with lowest priority, and 2’h3 with the highest 

priority; 

ЖӘЙ s of aud dangr operation transfer; 2'hO with 

ЖӘН ТЕЗІ priority, апа 2'h3 with the highest priority; 

Priority of aud dangl write operation transfer; 

270 with lowest priority, and 2’h3 with the highest 

priority; 

CHNL1 РН! [ 3: 2] E. of ARM read operation transfer; 2'hO with 
B priority, and 2'h3 with the highest priority; 


CHNLO РН! [ 1:0] mr— — Priority of ARM write operation transfer; 2'hO with 
lowest priority, and 2'h3 with the highest priority; 


6.36.5.2.3 ADI CHNL PRI H 
0x0000000C ADI CHNL PRI (0x00000000 


CHNL3 PRI [ 7: 6] 
CHNL2. PRI [5: 4] 


Value 
reserved — |[91t:6] |HO |0 | Reserved 7 | 
CHNL18 PRI [ 5:4] RW 0x0 Priority of AV56 RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 
CHNL17_PRI [ 3:2] RW 0x0 Priority of AVS6_WR_ operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 


CHNL16_PRI [ 1:0] RW 0x0 Priority of AV55 RD operation transfer; 2'hO 
with lowest priority, and 2’h3 with the highest 
priority; 


6.36.5.2.4 ADI INT EN 


0x000000010 ADI INT EN (0x00000000 ADI INT EN 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1076.of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КОЗ SPREADTRUM SC9820A Device Specification 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
Type . сс. — 
| Reset | © | © [| o БОО О | еше [Ге] в ү] 


| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 81716 |5 ј чј зј 2ј тјо 


reserved reserved 
EN EN N 


—u — | RW | Rw | RW во | 
к= ОУ 


Value 


| reserved  1[931:6] | ———— | Reserved. || 


BEEN TAE. CE uu] write FIFO overflow interrupt enable 
F INT EN 

CHNL2 FIFO OV CHNL2 write FIFO overflow interrupt enable 
F INT EN 

ARM FIFO OVF ARM write FIFO overflow interrupt enable 
_INT_EN 


[reserved 2:0] [RO |00 | Reserved | 


6.36.5.2.5 ADI_INT_RAW_STS 


0x00000014 ADI_INT_RAW_STS (0x00000000) ADI_INT_RAW_STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved a | reserved 
TS TS 


| RW ри | RW | RO 
нн  _ ЕЗЕН ^ 57 


Value 


| reserved | е | [31:6] | RO. |0x0 | Reserved |) 


Гаваи SS је је Nee тетра EE | 
Е INT RAW. STS 
int raw srs| e an satis 
F_INT_RAW_STS 
итните | [| [Ae MEI | 
_INT_RAW_STS 
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[reserved ||20 |RO |00 | Reserved (| 


6.36.5.2.6 ADI INT MASK STS 


0x00000018 ADI INT MASK STS (0x00000000 ADI INT MASK STS 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Type лу ees Se 
| Reset (MKN | 5» [| [| ООВ БО | ЕУ [||| |6] 


A ма 118181718054 ЗІ 


reserved i s] M reserved 
TS TS S 


ee = ала ЕЕ 


Value 


[reserved — | |[81:6] ВО [0x0 | Reseved 22 


CHNLS3 ЕЕО ОУ | [ 5 0x0 — write FIFO overflow interrupt mask 
F INT MASK ST status 
S 


CHNL2 НЕО OV | [4] 0x0 CHNL2 write FIFO overflow interrupt mask 

F INT MASK ST status 

S 

ARM FIFO OVF | [3] 0x0 ARM write FIFO overflow interrupt mask status 
ІМТ MASK STS 


[reserved .  |[2:0] |RO |00 | Reserved «—0 (| 


6.36.5.2.7 ADI INT CLR 


0x0000001C ADI INT CLR (0x00000000) ADI INT CLR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Туре __ ae ат ен Паста 
| Reset | © | 5 [|] | [|| рға | som о om %®][ [| 
се ee БИ ИЕЛЕ БЕЛЕ ЕЕЕ БЕЛІ БЕР ЕСЕ ШЕШЕГЕ 


-- М0 reserved reserved 


ee Pwo | wo | wo БЕНЕН: БЕ 
и Шаш о 
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Ris Ни Ul T = 
Value 


[reserved 1[[981:6] | CEL ( (оо | | Reserved || 


ENS FO OV [ 5] 0x0 Косел write FIFO overflow interrupt mask 
F_INT CLR status 


CHNL2_FIFO_OV | [ 4] WO СНМ 2 write FIFO overflow interrupt mask 

F INT CLR status 

ARM FIFO OVF ARM write FIFO overflow interrupt mask status 
ІМТ CLR 


[reserved  |[2:0] |RO |00 | Reserved | 


6.36.5.2.8 GSSI CTRLO 


0x00000020 GSSI CFGO (reset 0x74D0835D) GSSI CTRLO 


RF GSSI WR POS 


туре pepe pe pm pepe pee] 0m 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕЛЕНЕН 
| Мате | RF. GSSI DATA LEN ВЕ GSSI CMD LEN RF. GSSI FRAME LEN 


Field Name Bit R/W Reset Description 
тм" ОЇ poo jme Per 
RF_GSSI_WR_DISABLE [31] RW 1'h0 0: wr bit enable 
ENSS Pa 
RF. GSSI. SCK ALL ON [30] RW РА 0: sclk auto gate 
Preyer 
RF GSSI DUMMY CLK EN | [29] RW тһ Dummy bit clock output 
enable 
1: output dummy clock 
0: gate dummy clock 
HF GSSI FAST MODE [28] RW тһ Fast mode control 
1: RX sample delay 1 cycle 
0: RX sample no delay 
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RF_GSSI_IE_CFG [27] RW тво GSSI data pad ie delay 
configure: 
1: delay 1 cycle 
0: no delay 


ВЕ GSSI SCK REV [25] RW 110 Output sck inverts enable. 
1: invert; 
0: not invert 


RF GSSI SYNC [24] MCU sync register 


ВЕ GSSI SYNC MODE [23] RW Thi The sync shape 
1: the sync is a pulse; 
0:the sync is a active low 
level 

RF GSSI SYNC SEL [22] RW РА The sync signal generator. 
1: ASIC generate the sync 
signal 
0: MCU register generator 
the sync signal 


RF GSSI WR. POL [21] RW тво The write/read flag 
0: 0 means write,1 means 
read. 
1: 1 means write,0 means 
read. 


RF GSSI WR POS [20:16] RW 5'h10 The write/read flag position 
in the operation stream 
frame.. 


ВЕ GSSI DATA LEN [15:11] 5'h10 The access data length. 


RF GSSI CMD LEN [10:6] RW 5'hOb The access command 
length, include the address 
and write/read flag 

ВЕ GSSI FRAME LEN [5:0] RW 6’hib The total length of the 
access operation, include 
the write/read flag, the 
address and the data. 


6.36.5.2.9 GSSI_CTRL1 
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Cm [oppo [в [o 2 [25 [ж [5 [5 [o | Герое 
RF 


RF GSSI RBP LEN RF GSSI WBP LEN RF GSSI SCC LEN 7 RF GSSI DUMMY LEN 


RF GSSI SYNC EN ВЕ (551 SYNC НЕ 


ВЕ GSSI CLK DIV 
D LEN AD LEN 


Type 


Field Name Bit RAN Reset Description 
me ppe 
HF GSSI STRTBIT MODE [31] RW 110 2-wire mode enable: 

1: start 2-wire mode enable 

0: disable 2-wire mode 
ВЕ GSSI RBP LEN [30:28] RW 3'hO Slave to master turn around 
И ER БЕЙ RM aree 
RF GSSI WBP LEN [27:24] RW 4"hO Master to slave Turn around 
e [rm БЕН Imt јадат, 
ВЕ GSSI SCC LEN [23:21] RW зло Start sequence condition. 
ARR == |" јад 
RF GSSI SAMPLE DLY [20] RW тво 1: dly ск 
EN C И meme ooo 


RF GSSI DUMMY LEN [19:16] Extra dummy SCK 


ВЕ GSSI SYNC END LEN | [15:13] RW зло The sync after а! data 
transfer 

RF_GSSI_SYNC_HEAD_LEN | [12:10] The sync before data 
transfer 


RF GSSI СІК DIV [9:2] fsok-fok mspi/2*(Div+1) 
ВЕ GSSI ма RX 0: RX data at the posedge of 
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SCK(In fact is the first 
posedge clk_mspi after the 
posedge of 5СК); 

1: RX data at the negedge of 

SCK(In fact is the first 
posedge clk_mspi after the 
negedge of 5СК); 


ВЕ а551 ма TX 0: TX data at the posedge of 
SCK; 
1: TX data at the negedge of 
SCK; 


6.36.5.2.10 ARM RD CMD 


0x00000028 ARM RD CMD(0x00000000) ARM RD CMD 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | тема ARM. АО СМО 
[о шшк с 


ARM_RD_CMD 


Type 
| Reset [ o | o | o | o | o | o | o | о joo jo | о | о | ос | ос jojo, 


Value 


| reserved 1]|[91:26G] | RO  јох [| Reserved 22) 


ARM_RD Se CMD (25:01 WO 0x0 status, кое return to “O” means read done. And then, 
ARM may read ARM_RD_DATA to get back the 
register value; 


6.36.5.2.11 АВМ RD DATA 


0x0000002C АВМ RD DATA (0x00000000 ARM RD DATA 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | го | 19 | 18 | 17 | 16 | 


arm rd addr 
bus 


у 
| Type уну (ум. 
| Reset | o [o | о | о [о [о [о [о [о [о [о [о [о [о [оо 
| Bit 15 | 14: | 13 12| п 109 18171615 [413121110 


arm rd data 


| Name | 
| Reset | 
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ee ie ee 
Value 


arm_rd_cmd_bus | [31] 0x0 “0”: read done, means the analog die register 
y value has been stored in RD_DATA or there is no 
RD command 
* 1" : data has not been read back 


30:16] | RO [0x0 [| Register address 
јат rd даа —— |[15:0] [RO [0x0 || Read register value Тот analog die 


6.36.5.2.12 ARM FIFO 515 


0x00000030 ARM FIFO STS (0x00000400 ARM FIFO 575 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

| Туре CUN enn) 
| Reset | o | o | o | ој ИГИ ИГИ ИГИ о Тоо [ото [ооо 
| Bit | 15 | 14 [13 | 12 / 11 | ој 9ј 8 | 7 | 6 | 5 | 4 | 3 | гј тјо | 


sia rese 
AN reserved А № reserved arm_wr_fifo_rptr arm wr fifo wptr 


Value 
31:12] [RO |00 | Reserved 
arm wr fifo full |[11] [Во {0x0 [| Arm write FIFO full 


arm_wr_fifo_empt | [10] ШАМАЛ Arm write FIFO empty 


[reserved — ||5/ |RO |00 | Reserved — &—  — 1  — | 

[arm wr fifo ре _| [6:4] | ВО (00 | ArmwriteFIFOrdaddress — _ 
[reserved —| — [3] —|RO |00  jReseved | 
[arm wr По мре | [2:0] [НО |090 |ArmwrieFIFO wraddress | 


6.36.5.2.13 ADI STS 


0x00000034 ADI 515 (0x00000000) ADI STS 
| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


adi t 
rese rese : 
Еј === gssi_fsm_sts -- Бј--- adi_fsm_sts reserved rans adi chnl sel 


Value 
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[reserved | [31:15] ВО |00 | Reserved | 1 | 
ossi fsm sts | [14:12] | RO 0%0_ — |GSSIFSMstats | 
[reserved — |ІІІ) |НО |00 | Reserved (| O 
[adi fsm 85 — |[10:8] | RO (0 | ADI FSM status — — — 
[reserved 1 [7:6] |RO [0x0  jReseved | 


[pem s] | trans req LN СЛ "0" по adi request on the line 
"1" there is a request on the line 


sinc | chnl sel ER 4: 0] "00000" mcu wr channel 
"00001" . mcu rd channel 
"00010" audio left channel 
"00011" audio right channel 
"00100" wpa dcdc dcm channel 
"00101" ауѕ0 wr channel 
"00110" avsO rd channel 
"00111" avs1 wr channel 
"01000" avs 1 rd channel 
"01001" avs 2 wr channel 
"01010" avs 2 rd channel 
"01011" avs 3 wr channel 
"01100" avs З га channel 
"01101" avs 4 wr channel 
"01110" avs 4 rd channel 
"01111" avs 5 wr channel 
“10000” avs 5 га channel 
“10001” avs 6 wr channel 
“10010” avs 6rd channel 


6.36.5.2.14  .EVT FIFO STS 


0x00000038 EVT FIFO STS (0x00020002) EVT FIFO STS 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


CN Se ee 
Value 

[reserved | [31:14] | ВО |Ox0 | Reserved 

| evt1 fifo мрії | [13:12] | RO. |0x0 | channel 3 write FIFO write address 

| evt1 Шо гре — | [11:10] | RO |0хХ0  Г channel 3 write FIFO read address 

evil Шо empty |[9] [ко |0х1 [ channel 3 write FIFO overflow empt 

еуі Шо ом req (Геј | ВО | 0x0 | спаппе! З write FIFO overflow request | 
freserved | [7:6] |HO | 0x0 | Reserved | 
| evtO Шо мре — [[5:4] | RO |[0%0 X |channel2 write FIFO write address 
| evtO огрее ~ |[3:2] | RO — |OxO X |channel2 write FIFO read address Д | 
| evtO Шо empty  |[1] — |RO јох  |channel2 write FIFO overflow empty | 
| еу0 fito ом req |[O0] — | RO [0x0 | channel2 write FIFO overflow request | 


6.36.5.2.15 ARM CMD STS 
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0x0000003C ARM CMD STS (0x00000000 ARM СМО 575 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


chnl chnl chnl 
reserved 18r | 17r | 16r 
eq eq eq 

| RO | RO | RO | 

EN 
arm 
wr 
req 


[9 | 
chnl chnl chnl chnl chnl chnl chnl chnl arm 
mpm zz 
4 4 9 4 4 4 4 4 req 
| Ro | во | Ro | RO | RO | RO | FO | RO | FO | RO | 


| Bit | 
chnl chnl chnl chnl chnl 
15r 14 г 13 г 12 г 11 г 
ед eq eq eq eq 
| Type | RO | RO | RO | RO | RO | 


Value 


31:11] [RO |00 | Reserved 


| chnlí8 геа |181 [Ао |Ox0 —|chnlí8 reg status, just for debug 

Pchnit7_req |[17] 1 |RO — |OxO |сһп17 req status, just for debug 

| chnlí6 reg 116]  |RO  јох  |chnlf6 reg status, just for debug 

| chnlí reg — |[15] | | РО 1[0%0 |сһп15 regstatus, just for debug — | 
| chnlí4 reg — |[t4] | |RO  |Ox0  jchnli4 regstatus, just for debug | 
| chnli3 reg |[13.  јВО  јох [сЗ regstatus, just for debug — — — — | 
| chnli2 reg 112]  јВО  јох  jchnli2 regstatus, just for debug | 
|chnl8 геа — |[8] | 
7 
агт wr req [[O] | 


6.365.216 | CHNL, EN 


0x00000040 CHNL EN (0x00000000) CHNL EN 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
chnl chnl 
reserved 18. 17. 
en 
RW RW 


ШОШ ШИН | 9 EE eq o | ос] с | 
| 3 | 2 | 1 | 0j 


0 0 0 
chnl chnl chnl 
ге 1e 0e 

n n n 

| Rw | RW | 
EI 


| Reset | 
| Bit | 15 | 14 | 1334 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 
chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl chnl сһпі 
15 е 14 13 12 11e 10 96 8e ге бе Бе 4е 3 еп 
n en en en n en n n n n n n 
| Rw | RW | rw | неј RW | Rw | RW | RW | 


RW | RW RW | RW Rw | Rw 
| Reset | o | o | o | o | o | o | o | о | о | о | о | о | о | о | о [о 


Field Мате | Вй | Type | Reset | р 
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Ee een ee Шы И 
[reserved | [37:17] | RO — |00 | Reserved —(h .— — 1 1 0 | 
[chnl еп [9] АМ 0x0 — |'"O'disnalbethechannelo = — 
|chnl8 еп |[8] | FW [00  |'"O'disnablethechannl8 — — .— ^  » | 
сһиб en |60) | RW | 0%0 |'O'disnablethechanneló — = ^ ^ 
[chno en Ој ЈНУ |00 Reserved © © o oS 


6.36.5.2.17 CHNL2_ADDR 


0x00000044 CHNL2_ADDR (0x000006C4) CHNL2_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Value 


| reserved 1]|[91:15] | RO. |O0x0 [| Reserved | | | | | | | | | | 


chnl2  addr [14: IGEDE m куни the address the channel is LS he hamn e merd o m he PNU to in the PMU 
chip space 


6.36.5.2.18 CHNL3_ADDR 


0x00000048 CHNL3 ADDR (0х000006С8 CHNL3 ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
| Reset | 
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Value 


31:15] | ВО | 0x0 | Reserved 


| Reserved м O O 
chnl3 адаг [14: 0] Ox6C8 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.19 СНМЕ4 ADDR 


0x0000004C CHNL4 ADDR (0x0000097C) CHNL4_ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


Value 


31:15] | RO | 0x0 | Reserved 


| Reserved О 
chnl4_addr [14: 0] 0х97С | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.20 CHNL5_ADDR 


0x00000050 CHNL5_ADDR (0x00000964) CHNL5_ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Value 


| reserved ]|[91:15] | RO. |0x0 | Reserved | | | | | | SOES 


chnl5 addr aa 0] m eI SEEN he hamo EGGS m he PNU address the channel is mapped to in the PMU 
chip space 


6.36.5.2.21 CHNL6_ADDR 


0x00000054 CHNL6_ADDR (0x00000964 CHNL6_ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 
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ic MEUS EEUU, 9 XMEEEOEEUEEEI 
| Reset | o | o | ооо ооо о [о [о [о [ооо о 
| Bit | 15 | 14 | 13 12 | $1 ј ој 9/8,|7|6|5|4|3 | 2ј т јо 


| Name | on! 
rved 
| Type | RO | 


Value 


31:15] | RO | 0x0 | Reserved 


| еее... | 
chnl6_addr [14: 0] 0х964  |the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.22 | CHNL7 ADDR 
0x00000058 CHNL7_ADDR (0x00000960) 


Value 


31:15] | RO | 0x0 | Reserved 


| Reserved i a ass 
chnl7 addr [14: 0] 0x960 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.23 CHNL8 ADDR 


0x0000005C CHNL8 ADDR (0x00000960) CHNL8 ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Value 


31:15] |НО |00 — |Reserved 


Reserved == === ааа] 
chnl8 addr [14: 0] 0x960 | the address the channel is mapped to in the PMU 
chip space 
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6.36.5.2.24 CHNL9_ADDR 


0x00000060 CHNL9 ADDR (0x00000968 CHNL9 ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Value 


31:15] | RO |00 — |Reserved 


| Reserved | 
chnl9_addr [14: 0] 0x968 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.25 CHNL10-ADDR 


0x00000064 CHNL10_ADDR (0x00000968 CHNL10_ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


reserved 


Value 


31:15] | АО | 0х0__ | Reserved 


ЕДЕНГЕ: БЕКЕН 
chnl10_addr [14: 0] 0x968 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.26 CHNL11_ADDR 


0x00000068 CHNL11_ADDR (0x0000096C) CHNL11 ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Сһпі11 addr 


| Type | но | RW 
| Reset [ o | o | o | o | s | o | o | EN 
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Value 


31:15] | RO | 0x0 | Reserved 


| Reserved ceca ос se | 
chnl11_ addr [14: 0] 0х96С | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.27  CHNL12 ADDR 
0х0000006С CHNL12_ADDR (0x0000096C) 


Value 


31:35] | RO | 0x0 | Reserved 


Reseved ООО ЗЕ 
chnl12_addr [14: 0] 0x96C . | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.28 CHNL13_ADDR 


0x00000070 CHNL13_ADDR (0x00000970) CHNL13 ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


chnl13 addr 


RW 
_ о | о. Го EDEN шш o= o 


Value 


| reserved 1]|[91:15] | RO. |0x0 | Reserved | | | | | | SOES 


chnl13 addr [14: HEEL m a the address the channel is ЕСІНЕН to in the PMU 
chip space 


6.36.5.2.20 CHNL14 ADDR 


0x00000074 CHNL14 ADDR (0x00000970 CHNL14 ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
И ш em qd 


reserved 


[ Name | 
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chnl14 addr 


RW 
pog ој ој ој" нины ші 


Value 


| reserved  ][|[91:15] | RO  јох [| Reserved | 


chnl14 addr HER 0] i кни о ЕТРЫ. address the channel is mapped to in the PMU 
chip space 


6.36.5.2.30 CHNL15_ADDR 


0x00000078 CHNL15_ADDR (0x00000974) CHNL15 ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


| Name | reserved 
| Type | 
| Reset. 


Value 


31:15] | RO |00 | Reserved 


| Reserved —— o | 
chnl15 адаг [14: 0] 0x974 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.31 CHNL16 ADDR 


0x0000007C CHNL16 ADDR (0x00000974) CHNL16 ADDR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Value 


31:15] | KO |00 | Reserved ...) 


chnl16 addr [14: 0] Вы 0х974 | the address the channel is ———E to in the PMU 
chip space 
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6.36.5.2.32 CHNL17_ADDR 


0x00000080 CHNL17 ADDR (0x00000978 CHNL17 ADDR 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


Value 


31:15] | RO |00 | Reserved 


| еее... | 
chnl17_addr [14: 0] 0x978 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.33 CHNL18 ADDR 


0x00000084 CHNL18 ADDR (0x00000978 CHNL18 ADDR 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
| Reset. 


Value 


31:15] | RO |00 |Reserved 


| Reserved тт ce 
chnl18_ addr [14: 0] 0x978 | the address the channel is mapped to in the PMU 
chip space 


6.36.5.2.34 ADI VERSION 


0x00000088 ADI VERSION (0x00000100) ADI VERSION 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


adi version 
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а 
| Reset | o | o | o | o | o | o | o | [o [o | о jojo | о | о | о | 


Value 


31:16] |НО |00 — |Reseved ^ Т | 
| ад! version јП5:0ј | RO | 0х100 | This register indicates the version of this ІР 


6.36.6 Application Notes 


6.37 Thermal Controller 


Base Addr Range Addr Map Description 
0x402F 0000 ~ 0x402F_FFFF THM Controller (64KB - Protected) 


6.37.1 Overview 


e Temperature measurement 

e Support 2 thermal sensor. 

e Configurable cold/hot temperature monitor and send interrupt 
e — Configurable Overheat auto alarm logic 


e Configurable temperature low/high remind mechanism. (In normal temperature region) 


6.37.2 Features 
e Controller work in 32K RTC clock or 1Mhz domain. 


e Configurable detect temperature 


e Configurable monitor temperature mode. (1, 2, 4, 8, 16,32 sampling average ) Default 1 
sample. 


e Configurable temperature sample interval time. 
e Configurable detect temperature precision. 2^8 to 2414 
e Each sensor work individually. 


e Sensor controller parameter such as temperature threshold, monitor parameter can change at 
any time. After changes the configuration, Sensor controller should start to work in new 
parameter. 


е Each sensors interrupt even can be enable or disable individually. 


e  Verihot even can cause an interrupt or directly send verihot alarm to top level ASIC logic. 
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6.37.3 Signal Description 


Table 6-23 Digital Interface 
Signal Name y/o Description 
ск thm | Digital Logic work clock, 32KHz. 
rst_n | Reset thm top 


power down TS 
0:power on TS; (default) 
THM TS PD O 1:power down TS. 


reset THM output 
0: normal work; (default) 
THM TS RST O 1:reset ADC. 


THM_TS_CHOP_EN О 0:no chop (default); 1: with chop 


0:THM reference voltage input no chop (default); 1: with 
THM TS VREF CHOPEN О chop 


Select the VBE output 
0:low voltage vbe as output; 
THM TS VBE SEL О 1: high voltage vbe as output. 


BJT position select; 
0: ARM TS; (default) 


1: GPU TS; 

THM TS. ВЈТ SEL[2:0] О [2:1] Reserved interfaces 
THM TS SDOUT | Sensor output,needing decimator 
PCLK | АРВ сік 
PRESETn | APB reset 
PADDR[31:0] | APB address 
PSEL | APB Pselect 
PENABLE | АРВ Репабе 
PWRITE | АРВ write 

| 


PWDATA[31:0] APB write data 


PRDATA[31:0] О APB read data 

PREADY О АРВ ргеаду 

THM_overheat_alarm О Thm Overheat alarm to system. 

THM_int О Thm interrupt to system 

THM overheatO alarm О Thm sensor0 (arm sensor) overheat alarm 
ТНМ оуетеаН alarm О Thm sensor1 (GPU sensor) 

ТНМ бепвег0 іпі О Thm sensorO (ARM sensor) interrupt 
THM_Senser1_int О Thm sensor1 (GPU sensor) interrupt 


The interface of Digital and analog 
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RST_TS 


CHOP_EN 


THM_TS_BJT_SEL 
THM_TS_VBE_S 
EL 


МО о 


6.37.4 Function Description 


6.37.4.1 The THM work status 


Over heat 
When hot alarm even 
detect mode 
4 =1 
overheat a A A A 
| 
Hot | 
| | 
| | 
Hot to normal J \ 
| | 
High offset | | | 
| | 
| 
ќе УЛ n 
| U 
x | 
Low offset 
cold | 
Figure 6-98 THM Status and temperature threshold 


The figure 6-99 show the thm module’s different status under temperature threshold. And also show 
the status change in different temperature. Each sensor of THM can work individually. The THM 


sensor controller can set 6 temperature thresholds. The thresholds have different meaning for THM to 
detect. 


Cold: 


When temperature lower than this threshold. THM can report cold low even. If cold interrupt enable. 
Send interrupt to system. 
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Low offset: 

When temperature lower than this threshold and higher than cold threshold. THM can report low offset 
even. If low offset interrupt enable. Send interrupt to system. 

High offset: 

When temperature higher than high offset threshold and lower than hot threshold. THM sensor 
controller can report high offset even. If high offset interrupt enable. Send an interrupt to system. 

Hot and hot to normal : 

When temperature higher than hot threshold. THM controller should enter hot status. And can send hot 
interrupt to system. At this status, if temperature drop. Only when the temperature lower than hot to 
normal threshold. The THM will exit hot status and come to normal status. 

Overheat: 

When temperature higher than overheat threshold. It means the temperature is higher than a danger 
level for the Chip. THM sensor can send a overheat alarm to system. And the Soc system can reset 
the chip. At the same time, the THM overheat status will save in register and this domain do not been 
reset. 


6.37.4.2 Тһе temperature detect of THM 


Sensor_det_valid 


pet_peri-ent << DX XXXXXXXXXXXXXXXXXXXXXXXXX > 


Det_even_plus 


Sensor_mon_valid 


Sensor_mon_cnt 


Sensor_mon_rdy plus 


Sensor_sem_run 


Sensor samp cnt A 0 а 1 Мо ај 0 p 1 b 


Sensor samp rdy plus 


Figure 6-99 THM temperature detection 


Figure 6-100 show the detect temperature sequence of THM. 

Det peri cnt is a 20bit counter work in 32K clock domain. In temperature detect valid period. When it 
count the cycles equal to pre set cycles. THM will enter the temperature simple valid period. 

THM controller can work in 5 modes. They are sample one time. Or 2/4/8/16 calculates average value. 
It depend on the setting of sensor's mon thm mode. If the mon thm mode setting is not simple for 1 
time. The sensor mon cnt will be used to calculate the period between 2 simple cycles. 


6.37.4.3 Clock Domain 


Totally two clocks input to THM module. 


e 32Khz/1Mhz clock is thm controller working clock. 
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• АРВ clock for thm interface and registers. 


6.37.5 Control Registers 


6.37.5.1 Memory map 


THM base address: 0x402F_0000 
THM Sensor0 offset address: 0x0 
THM Sensor1 offset address: 0x100 


Table 6-24 
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THM control register 


0x0000 thm си Thm overall control 


0x0004 THM int ctrl Thm interrupt control 
0x0008 THM int sts THM interrupt status register 


0x0020 


SenO са! 
0x0024 : 

peri 

SenO int . 
0x0028 

ctrl 

SenO int - 
0x002C 

sts 


беп0 int r 
aw sts 


SenO сіп 


0x0030 

SenO int. 
0x0034 

cir 

SenO int - 
0x0038 

спі0 

SenO int - 
0x003C 

cnt 

беп0 over 
0x0040 heat hot t 

hres 


беп0 hot2nor highoff 
0x0044 
_thres 
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High 4bits of THM detect period and 
sensor control 


Low 16bits of THM detect period 


Sensor0 interrupt control 


Sensor0 interrupt status 


Sensor0 interrupt raw status 


SensorO interrupt clear 


Sensor0 interrupt counterO 


Sensor0 interrupt counter 


Overheat and hot threshold 


Hot2normal and high offset threshold 
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[onser Address [Name јо | 


SenO low 
0x0048 off cold th Low offset and cold threshold 
res 


беп0 mon AME | 
0х004С - 16bits simple period cycles. 


беп0 mon i 

0x0050 їй THM monitor temperature mode 
Шо 
беп0 tmp 

0x0054 The last0 temperature record 
его геаа 
SenO tmp 

0x0058 The last! temperature record 
егі read 
SenO tmp 

0x005C The last2 temperature record 
er2 read 
SenO tmp 

0x0060 The last3 temperature record 
er3 read 
SenO cur . 

0x0064 | The sensor0 current status 
sts 


High 4bits of THM detect period and 
0x0120 Sen1 си 
sensor control 
Sen1 cal _ | й 
0х0124 Low 16bits of THM detect period 
peri 
Sen1_int. | 
0х0128 їй Sensor1 interrupt control 
ctr 
белі int - ' 
0x012C \ Sensor1 interrupt status 
sts 
белі int г . 
0x0130 Sensor1 interrupt raw status 
aw_sis 
Sen1_int_ : 
0x0134 | Sensor1 interrupt clear 
cir 
белі int - : 
0x0138 ‘0 Sensor1 interrupt counterO 
cn 


0x013C Sensor1 interrupt counter1 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1098 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


РОО ГОО ое | 


белі over 
0x0140 heat hot t Overheat and hot threshold 
hres 


беп1 hot2nor highoff | 
0x0144 th Hot2normal and high offset threshold 
_thres 


Sen1_low 

0x0148 off_cold_th Low offset and cold threshold 
res 
Sent mon S . 

0x014C | 16bits simple period cycles. 
-peri 
Seni mon : 

0x0150 їй THM monitor temperature mode 
_ctr 
Sení tmp 

0x0154 Тһе lastO temperature record 
его read 
Sení tmp 

0x0158 The last! temperature record 
егі read 
Sení tmp 

0x015C The last2 temperature record 
er2 read 
Sení tmp 

0x0160 The last3 temperature record 
er3 read 
белі си 

0x0164 i The sensor1 current status 
sts 


6.37.5.2 | Register Descriptions 


6.37.5.2.1 THM CTRL 
Description: 
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EP SPREADTRUM SC9820A Device Specification 


0x0000 THM sensor enable (reset 0x0000_0000) THM_CTRL 


| Bit (зт зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
Name  / | |  ».| | | .  . 


Reserved 


Type 


PSS Ue m ae 
LCGXESESESESESESESESESEHESESESESESES 
ОШ rare Е СМЕСА КИЕ КИН Я 


Sen Sen 


Reserved sori | дого 


en en 


че 


Field Name Туре | Reset | Description 

mem ee Pe QO 
[Sensoren |: [RW [0 | Sensortenablewhensettot | 
[опоо еп |o [ам [о [SensorOenablewhensettot | 


6.37.5.2.2 THM_INT_CTRL 


Description: 


0x0004 THM interrupt ctrl (reset 0х0000 0000) THM_INT_CTRL 


| Bit (зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


БЕШЕНЕ ЕЕ ИЕ eee 
EX ШИШИШИ ИШ ЕКЕ ЕЕ СИ ВИ ИЕШЕ 
| Bt }185]14]13]12] rr | o -9 | 8 | v | e | s |j à | 3 |2 | ^0 


Reserved Reserved 


[Fieidwame Jen [Type [Reset [Desorption | 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1100 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(PY SPREADTRUM SC9820A Device Specification 
121 реј |) 


Sensor1_overheat_alarm_en R/W Sensor1 overheat alarm enable. Only this 
bit set to 1. Sensor1’s overheat alarm can 
send to system. 

SensorO overheat alarm en RAN Sensor0 overheat alarm enable. Only this 
bit set to 1. Sensor0’s overheat alarm сап 
send to system. 


Sensor1_int_en 1 R/W Sensor1 interrupt. Only this bit set to 1. 
Sensor1’s interrupt can send to system. 


SensorO int en R/W Sensor0 interrupt enable. Only this bit set 
to 1. Sensor0’s interrupt can send to 
system. 


6.37.5.2.3 THM INT STS 
Description: 
0x0008 THM interrupt status (reset 0x0000 0000) THM INT STS 


| Bit [зт 30,29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


.ЛЕНЕНИНЕНЕНЕКНЕНИНЕНЕНИНЕНЕНЕНЕНЕН 
ШІЕКЛЕЛЕЛЕЕШЕЛЕЕКИЕЛЕЯЕЛЕНЕНЕНЕНЕН 


Reserved Reserved 


Field Name Type | Reset | Description 
Value 


[Sensori_overheat_alarmste [9 [RO [o [Sensori overheat alarm status — 
[Sensor0_overteat_alarm_ste[@ [RO [0 [sensoro overheat alarm status. | 
Sensori imss [1 [Ro [e | Sensort interrupt staus — 
ево |o [Ro [o [sensoro interrupt status — | 


6.37.5.2.4 SENSOR_CTRL 
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Description: 
0x0020 sensorO 
0x0120 snesor1 


| Bi | st | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | еј 


Sensor control (reset 0х0000 0000) SENSOR CTRL 


Reserved 


Type 


eS ы 
| Reset ЖИ И АШИ ИКИ А КТ И КИ ERN СЦ 
| Bit [15 | 14 | 2 | 12 | t | 10 j 9 | 8 | тјј5 | чјзјзјтјој 


Sen det peri Sen det precision 


Field Name Type | Reset | Description 
““ “Кыры 
THM TS FORCE POWER ОМ | [15] R/W power down TS 
0:power on TS; (default) 
NNI. 1:power down TS. 
THM TS RST [14] RAN reset THM output 
0: normal work; (default) 
1:reset ADC. 
|тнм снор МФ) NJ (па о | 0:no chop (default); 1: with chop 


THMCTS доа, ЧЕКА 14] iid 0:THM reference voltage input no chop 
(default); 1: with chop 

Sen det peri[19:16] [11:8] | RAW The period of two valid detect temperature 
action. High 4bits. Use 32K clock to 
calculate. 


Sen det precision [7:4] The precision of sensor. 
40: 2^8 
4'h1: 2^9 
4'h2: 2^10 
4'h3: 2411 
4'h4: 2^12 
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EA SPREADTRUM SC9820A Device Specification 


4'h5: 2^13 
4'h6: 2^14 


Sen set rdy When write 1 to this bit. All parameter of 
sensor registers will load to 32K domain 
and the Sensor will start to work in new 


parameter. This bit will auto change to 0. 


Sen soft reset Soft reset to current sensor. Write 1 valid. 


Sen unnormal int mode 1: Each detect valid will send a interrupt if 
in unmoral status. 
0: Only change status to a unmoral status 
THM will send interrupt. 


Sen mon en Sensor monitor enable. Only this bit set to 
1 and then sen. set rdy write a 1 can start 


a sensor. 
6.37.5.2.5 SENSOR DET PERI 
Description: 
0x0024 sensorO 
Sensor detect period (reset 0x0000 0000) SENSOR DET PERI 


0x0124 snesor1 
| Bit |31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


Type 


ГО ee 
| Reset ИЛИЕВ ООВ И ЕЕ И И Е И Б СИ 
| ви [16 14 [13 12 | м | 10 | 9 | exo? [е | ва зато 


Sen det peri 
Type RW 


ГЕЗКИКИКИКИКИКТИЯКИКИКИКИКИКИКИКИКИ 


Field Мате Туре | Reset Description 
Value 


Sen_det_peri[15:0] [15:0] | АЛ | 16'h800 | The period of two valid detect temperature 
action. Low 15 bits. Use 32K clock to 
calculate. 


6.37.5.2.6 SENSOR INT CTRL 


Description: 
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0x0028 sensor 0 
0x0128 sensor 1 


| Bi | si | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 38 | 17 | 16 | 


Reserved 


Sensor interrupt control(reset 0х0000 0000) SENSOR INT CTRL 


4: | | | | 


| Type | 


Field Name Typ | Reset | Description 
e Value 


Sen overheat alarm en ІП [Rw |0 | Sensor overheat alarm enable. 1 valid 


Sen_det_temper_rdy_int_en R/W Sensor detect temperature ready interrupt 

T PAISES een 
Sen overheat int en [5] R/W Sensor overheat int enable. 1 valid. Sensor 

БЕР ШЕ ЕЕЕ 
[Son nomen [Mj [RW СЕНЕСІТІГІСТІІГЕГ | 
[Sen-hotnor inten ја [RW [0  |Sensorhorznormalintenable. vaia — | 
Бөл Көлігін гөл — [Ul [RW [o | Sensorhigh ойве тепање vai — | 


Sen lowoff int en ІШ ам о | Sensor low offset int enable. 1 valid. 
Sen cold int en o | Rw о | Sensor cold int enable. 1 valid 


6.37.5.2.7 SENSOR INT STS 


Description: 
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0x002C sensor 0 
0x012C sensor 1 


| Bi зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 38 | 17 | 16 | 


Sensor interrupt status(reset 0х0000 0000) SENSOR INT STS 


Reserved 


Type 


ШОО и ыы MM aa 
_Feset EEE ИШЕ ЕИ И ИЕА ИЕ ИЕ ЕИ ИИ 
ЕЛЕШЕ АЕ Е Т EES Zee ВЕ ER ШЕН 


| ЕЕ 


| Туре | 


Field Мате Typ | Reset | Description 
e Value 


Sen_overheat_alarm_sts ІП [Rw о | Sensor overheat alarm status. 1 valid 


Sen_det_temper_rdy_int_sts R/W Sensor detect temperature ready interrupt 

чита RAS een 
Sen_overheat_int_sts [5] R/W Sensor overheat int status. 1 valid. Sensor 

ШЕН СОНИ осека 
ет ја [RW [o | Sensorhotintstatus. val. | 
[Sen_hot@nor i ss — ја [RW [о | Sensor hot 2 normal int status 1 vaia — | 
[Ser_highofintsis [ie [вм [0 | Sensor hion offsetintstatus. 1 vaia — 


Sen_lowoff_int_sts ІШІ ам [о | Sensor low offset int status. 1 valid. 
Sen_cold_int_sts [p] Ам [о | Sensor cold int status. 1 valid 


6.37.5.2.8 SENSOR INT RAW STS 


Description: 
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0x0030 sensor 0 
0x0130 sensor 1 


| Bi | si | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t |-20 | 19 | 38 | 17 | 16 | 


Sensor interrupt RAW raw status(reset 0x0000 0000) SENSOR INT RAW STS 


Reserved 


Type 


aaa MM eae 
_Feset ШЕ И И ИШЕ ЕИ И ИЕА ИШ ИЕ ЕИ ИИ 
ЕЛЕШЕ АЕ Е Т EES Zee ВЕ ER ШЕН 


EM. 


| Type | 


Field Name Typ | Reset | Description 
e Value 


Sen overheat alarm raw sts 17 |АМ јо | Sensor overheat alarm raw status. 1 valid 


Sen_det_temper_rdy_int_raw_sts RAN Sensor detect temperature ready interrupt 
e АМА [eae 
Sen_overheat_int_raw_sts [5] R/W Sensor overheat int raw status. 1 valid. 
Sensor also can sent interrupt in overheat 
raw status. 


[Sen кот та ss а [RW [o | Sensor hott raw status vai. | 
[Sen котос int aw ss — [Gi [RW [0 | Sensor hot 2 normal int raw satus T val | 
[Sen того transs ЕЕЕ ІСІН ЕТЕ [0 | Sensor hio offset int raw status 1 val | 
[Sen-lowofLincrawsts [0 [RW [0 [Sensor low offset intraw staus vaid. | 
[Sen сопан Џо [Rw [0 [Sensor coid int raw status. таа | 


6.37.5.2.9 SENSOR_INT_CLR 


Description: 
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0x0034 sensor 0 
0x0134 sensor 1 


| Bi | st | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 38 | 17 | 16 | 


Sensor interrupt CLEAR(reset 0x0000 0000) SENSOR INT CLR 


Reserved 


Type 


ШОО и ыы MM aa 
_Feset EEE ИШЕ ЕИ И ИЕА ИЕ ИЕ ЕИ ИИ 
ЕЛЕШЕ АЕ Е Т EES Zee ВЕ ER ШЕН 


| ЕЕ 


| Type | 


Field Name Typ | Reset | Description 
e Value 


Sen overheat alarm clr ІП АМ [о | Sensor overheat alarm clear. 1 valid 


Sen det temper rdy int clr RAN Sensor detect temperature ready interrupt 
Im OO geen 
Sen_overheat_int_clr [5] RAN Sensor overheat int clear. 1 valid. Sensor also 
ERI. Ееее ина 
Белл те МА [нм [o0 | Sensorhotintclear t vai, | 
ЕСЕГЕ — |I] | Rw [0 — | Sensor hot2 normal int clear 1 vali | 
әп туло [E] [Rw [0 | Sensor hion offsetint cear vai | 


Sen lowoff int. clr ІП [Rw fo | Sensor low offset int clear. 1 valid. 
Sen cold int clr [pj Rw jo | Sensor cold int clear. 1 valid 


6.37.5.2.10 SENSOR INT CNTO 


Description: 
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0x0038 ѕепѕого 
0x0138 sensor1 


| Bit зт [30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 36 | 
Name Ж 


Sensor int counter 0(reset 0х0000 1000) SENSOR_INT_CNT 0 


Reserved 


| Мате | Reserved — | Sen overheat alarm cnt Sen overheat int cnt Sen hot int cnt 
Туре Om | ow | „вт 


Field Мате Type | Reset | Description 
Value 
Sen_overheat_alarm_cnt [11:8] Sensor overheat alarm cnt. Reload 

parameter or sensor reset will clear this 
register. 

Sen overheat int. cnt [7:4] Sensor overheat int cnt. Reload parameter or 

eem |" ААИ 

Sen hot int cnt [3:0] Sensor hot int cnt. Reload parameter or 

softreset will clear this register 


6.37.5211 ^ SENSOR INT СМТ1 


Description: 
0x003C sensorO 
0x013C sensor1 


| Bi | зт 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | ој 18 | 17 | 16 | 


Reserved 


Sensor int counter 1(reset 0x0000 1000) SENSOR INT CNT 1 


| Мате | Reseved =| Sen_highoff_alarm_cnt Sen_lowoff_int_cnt Sen_cold_int_cnt 


pw o ëE 
ІШІ  НИНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНИЕН 


Field Name Type | Reset | Description 
Value 
Sen_highoff_int_cnt [11:8] FRO |0 | Sensor high offset int cnt. Reload parameter 
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ШЕННЕН __Jersensorreset wil cearthis regier | 


Sen_lowoff_int_cnt [7:4] Sensor low offset int cnt. Reload parameter 
or softreset will clear this register. 


Sen_cold_cnt [3:0] Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


6.37.5.2.12 SENSOR_OVERHEAT_HRES 


Description: 
0x0040 SENSOR_OVERHEAT 


Sensor overheat and hot threshold(reset 0x0000_0000) 
0x0140 _HOT_THRES 


| Bi | зт 30 | 29 | 28 | 27 | 26 [25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
уе ВО 
| ви [15 | 14 | 13 kee мо[е | 8 | 7 | вјојаијзјзјтјо 
Type EN „с> оо — | 


Field Name Type | Reset | Description 
Value 
Sen overheat threshold [13:0] | RW. | 0x200 
0 Sensor Overheat threshold 


6.37.5.2.13 SENSOR_HOT_THRES 


Description: 

0x0044 SENSOR_OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000_0000) 

0x0144 _HOT_THRES 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 | 20 | 19 | вјт | 16 | 
Мае — ә г"  — — | 


Reserved 
еј ОО 
| Незеі | ИШИ ИШИ ЕСЕ ИШИ И ИЕ ЕЙ | ЕИ 


| gi |15) 14 | 133 | 12 | t то [|9|8|7|6e|s|a4|[3|2|1|0 
| Name | Sen_overheat_threshold 
Type 
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Field Name Type | Reset | Description 
Value 


Sen_hot_threshold [13:0] 0х100 | Sensor hot threshold 
0 


6.37.5.2.13.1 SENSOR_HOT2NOR_THRES 

Description: 

0x0048 sensorO Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR 
0x0148 sensor1 0x0000 0000) HIGHOFF THRES 
| Bit | зт | 30 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | t6 | 
[Name |o Reed | 


| Bk | 15 [14 | яз [32] 1 ] 10] 9 |8| 7| 6|5|4|83,2,|1]|0 
| Name | Sen_hot2nor_threshold 
Type 


Field Name Type | Reset | Description 
Value 


Sen_hot2nor_threshold [13:0] 0x800 | Sensor hot to normal threshold 


6.37.5.2.13.2 SENSOR HIGHOFF THRES 


Description: 
0x004C sensorO Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR 
0x014C sensori 0x0000 0000) HIGHOFF THRES 


| Bi | зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


л | |l s — | | ||| | . l| 
Reset 5151-5 И И И И И TES TES TES И ИС 


Reserved 


ЖС e oe КЕ АС ЕКС ЕД ЯА ЕЕ ТЕ И 
Type ка h]h9O  " 3| |. . 
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Field Name Type | Reset | Description 
Value 


Sen_highoff_threshold | [13:0] 0x400 | Sensor high offset threshold 


6.37.5.2.14 SENSOR_LOWOFF_THRES 


Description: 

0x0050 SENSOR_LOWOFF_C 
Sensor low offset and cold threshold (reset 0x0000_0000) 

0x0150 OLD_THRES 


Reserved 


[ Bit | a1 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | ој вј 17 | 16 | 
г ур 


i ИИ ии кии 
Туре 


Field Name Type | Reset | Description 
Value 


Sen_cold_threshold [13:0] 0х200 | Sensor low offset threshold 


6.37.5.2.141 SENSOR COLD THRES 


Description: 

0x0054 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 

0x0154 OLD THRES 


| Bi | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
-и. O 
| Bi |148) 34 тз | 2 | | 10 | 8 | 8 [ 7 j| 6 | 5 [ 4 [3 |2 | 1 [0| 
| Name | Кеме | Sen омой threshold 


(ее Fos 
Peset MMM GRRE 


Field Name Type | Reset | Description 
Value 


Sen_lowoff_threshold | [13:0] 0x100 | Sensor low offset threshold 
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6.37.5.2.15 SENSOR MON PERI 


Description: 
0x0058 
0x0158 


| Bit [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | ој 18 | 17 | 16 | 
шад а „. 


Sensor monitor temperature period(reset 0х0000 0000) SEN_MON_PERI 


Reserved 


Type 


о eee 
ЕСЕР ЕМЕ И ИНИ ЕЕ И И a И 8 
ви (15 (та (1з 112 1и (оо {е [те 15 азо іто | 
"ъ= > == _ азм 


SEN_MON_PERI 


Field Name Type | Reset Description 

ЯҒ Pe М © 
SEN MON PERI | [15:0] R/W | 16'h100 | Sensor monitor temperature period when in 
prm quem mm (m emnes АШ 


6.37.5.2.16 SENSOR MON CTRL 


Description: 
0x005C 
0x015C 


| Bit (зт ізо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


SENSOR mon control (reset 0х0000 0000) SENSOR MON CTRL 


Е О С О С ОЗ С С ОС ОС О ОС О ОС ОСЗ ОС ОСИ 
[elule e С оо е Е ОСЗ е ОСЗ аа о 


Reserved Sen_mon_mode Reserved 
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Field Name ký Reset | Description 
Value 


Sen_mon_mode [6:4] : sample once to monitor temperature of sensor. 
: sample 2 times and calculate average value 
: sample 4 times and calculate average value 
: sample 8 times and calculate average value 
: sample 16 times and calculate average value 


Sen mon max min enO : do not sub the max and min value in none 0 


6.37.5.2.17 SENSOR TEMPERO READ 


Description: 

0x0060 SENSOR TEMPERO . 
Sensor read back temperature of last O(reset 0х0000 0000) 

0x0160 READ 


Reserved 


| Bi зт | зо) 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


Type 


РОО ОО eee 
Reset И ЕИ ЕИ И ПЕ ОЕ ПЕ ПЕ ЕИ еј ој Ен 
| Bt [ts іта (тз Е j rr | oj 9 | 8 | 7 | 6j 5 | чај з 52 | тој 


ш Е Sensor. temperO read 


| Type | 


Field Name Type | Reset | Description 
Value 


Sensor temperO read [13:0] [RO | 14'hO0 | Last 0 temperature read. 


6.37.5.2.18 SENSOR TEMPER1 READ 
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Description: 

SENSOR_TEMPER1_ 
0x0064 Sensor read back temperature of last 1(reset 0x0000_0000) READ 
0x0164 


Reserved 


| Bit [зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | оз | 22 | 21 | 20 | 19 | 18 |17 | 16 | 


Sensor temperi read 


Field Name Type | Reset | Description 
Value 


Sensor temperí read [13:0] RO | 14'hO | Last 1 temperature read. 


6.37.5.2.19 SENSOR TEMPER2 READ 


Description: 

0x0068 SENSOR TEMPER2 _ 
Sensor read back temperature of last 2(reset 0х0000 0000) 

0x0168 READ 


| Bit [зт (зо (29 | ов | 27 | 26 ^25 |24 | 23 | 22 | 21 | 20 19 | t8 | t7 | 16 | 


Reserved 


Sensor temperí read 


Field Name Type | Reset | Description 
Value 
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(PY SPREADTRUM SC9820A Device Specification 
[Sensortomper2 read Гиза [RO [130 Пано temperaturo rea | 


6.37.5.2.20 SENSOR_TEMPER3_READ 


Description: 
0x006C SENSOR_TEMPER3_ 


Sensor read back temperature of last 3(reset 0x0000_0000) 
0x016C READ 


| Bit (зт 30 | 29 | ов | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Sensor temper3 read 


Field Name Type | Reset | Description 
Value 


Sensor temper3 read [13:0] во. | 1480 | Last 3 temperature read. 


6.37.5.2.21 SENSOR_CUR_STATUS 


Description: 
0x0070 Sensor current status and temperature read ready(reset 

SENSOR_CUR_STS 
0x0170 0x0000_0000) 


Reserved 


| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 
L3. .  /«— | 1  —  . — . — . — . 


SENSOR CUR STS 
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Field Name Type | Reset | Description 
Value 


Sensor_temper_rdy [11:8] [RO |0 | Means the last0 to last3 temperature read ready 
Sensor cur STS 16:0) |RO Го | For debug used. Record the current status of THM 


6.37.6 Application Note 


sensor 
and Set 
sensor 


sensor 
int 
enable 


Set 
sensor 
rdy 


Interrupt 
control 


Sensor 
onitor 
work 


Can Read 
temperatu 


Interrupt 
even 


set new 
parameter 


Figure 6-100 THM Software control sequence 


The THM works in 32K/1Mhz clock domain. The software read/write registers through APB Bus. 
The two sensor work individually. 
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Software should first enable THM sensor. 

Set sensor work parameter. 

Set sensor set ready to 1. 

Then THM sensor controller will load the setting of sensor and begin to detect the temperature under 
setting. 


6.38 AVS Controller 


6.38.1 Overview 


The design of AVS SC9820A is in charge of tuning voltage of the cortex-A7x(0/1/2/3).It use four HPMx 
(0/1/2/3 > to monitor the cortex-Ax’s processor load and adaptively tune the voltage through ADI bus. 


6.38.2 Feature AVS design supports the following features: 
e Support AMBA APBI bus Read and Write monitoring; 


e Support two ADI channels for voltage observation and tuning; 

e Support 16 detection point in delay line; 

e Support HPMx(0/1/2/3) enable; 

e Support software configuration and monitor of triggering voltage tuning section; 
e Support AVS state machine monitor, HPM report monitor; 

e Support HPM tuning overflow interrupt raw/mask status and interrupt enable; 

e Support tune done interrupt and tune done enable; 


e Support limited step for voltage tuning, default max is 8'hff, default min is 8'bO; 


6.38.8 Function Description 
6.38.3.1 General Function 


AVS is a real-time, continuous, closed-loop power management technology. The AVS technology 
enables optimum energy management delivery to processors, ASICs, and SoCs by optimizing supply 
voltages adaptively over process and temperature variations in order to maximize system-level energy 
savings. 

In SC9820A,Cortex-A7 has dedicated DCDC, and have the advantage of AVS adoption. Four HPM in 
AP monitor the process corner and tempture of each core, report the delay of current circuit, AVS use 
this report to generate the voltage value for PMIC tuning. 


6.38.3.2 Delay Line based HPM Design 
Hardware Performance Monitor (HPM) was designed to trace the process and temperature change. 


DCDC would be tuned by ADI interface with PMU. 
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fixed by post-sim 


sel „То sel Ty Ти sel Tis 


: | 
»* s—1 > oe i 
f | оа aly Hay 


mux 


dly_out15 dly outl4 dly outO 
in the delay line,16 detecting points would be inserted and capturing the value progating through the 
delay line, as illustrated above. The delay value of TO/T1/T2...T15should different. TO should have the 
same latency as critical path of specify clock in WC domain, no real path would be longer than 
it. T1/T2/T3...T15 should have configurable delay line, which would be adjusted according to the 
process and speed. 
TO must be the critical path in SS/TT/FF corner. 
The delay line needs fastest mux and slow delay cell. Two types of delay cell may be better for flexible 
selection. 


As shown above, the process corner of current circuit is worst, so we need to tune up the voltage. 
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As shown above, the process corner of current circuit is best, so we need to tune down the voltage to 
save dynamic power. 


6.38.8.3 НРМ Report Analysis 


The AVS controller may receive several reports sent by multiple HPMs at the same time, the basic 
method is to find the worst condition and adjust voltage to satisfy it. The worst condition which means 
each cortex have same detection value in some bits of dly report[15:0]. For this reason, to meet 
preference firstly and then meet low power. 


пи | ТТ | ТТ (Та |ТІ =| T1 |ТІ |79 TE) T7, Тб | T5| Т4 | ТЗ | T2| T1 | TO | action 

m 5 4 3 2 1 0 

$0 |1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DOW 
N 

$1 | 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DOW 
N 

$2 | 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 DOW 
N 

$3 | 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 DOW 
N 

$4 |0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 DOW 
N 

$5 | 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 DOW 
N 

S6 |0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 DOW 
N 

$7 |0 0 0 0 0 0 0 |1 1 1 1 1 1 1 1 1 DOW 
N 

58 |0 0 0 0 0 0 0/0 11 1 1 1 1 1 1 1 DOW 
N 

59 |0 0 0 0 0 0 010 0 |1 1 1 1 1 1 1 DOW 
N 

$10 | 0 0 0 0 0 0 о о |0 JO |1 1 1 1 1 1 DOW 
N 

$11 |0 0 0 0 0 0 O о јо 1 1 1 1 1 DOW 
N 

$12 | 0 0 0 0 0 0 о о јо |0 јо |0 |1 1 1 1 DOW 
N 

$13 | 0 0 0 0 0 0 о о јо JO јо |0 |0 |1 1 1 DOW 
N 

$14 | 0 0 0 0 0 0 о о о јо о о |0 |0 |1 1 ОР 

$15 | 0 0 0 0 0 0 о о јо јо о |0 о |0 JO |1 ОР 
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6.38.3.4 Avs Processing FSM 


RST_POR_N 


С НРМ ERR D ЗЕЛА, 


HPM_RPT_ANLYS 


VOLT_OBS 


Several methods would be applied on HPM reports, basically, the worst case of each HPM must be 
correctly considered. 

Before voltage tuning, AVS must have the information of DCDC voltage level, for safe tuning, spinlock 
like logic should exist in PMU to prevent AVS/Software conflict on tuning. 

Typically, more or less than 10us would be necessary for voltage stable, according to the volume of 
tuning. So wait counter is designed to keep FSM hold before next monitor triggering. 


6.38.3.5 AVS Error Detection 


Error would be occurred when voltage tune overflow or underflow. 
When error, an interrupt should be asserted and states must be stored. 


6.38.3.6 AVS PMU Interface 


AVS would synchronize DCDC voltage information from PMU, so both read and write operation would 
be necessary. 

For safe information handover, asynchronous handshake method is preferred. 

For Write operation in tuning voltage, the following signals should be defined. 

Vol tune req 

Vol tune ack 

Vol tune val[7:0] 
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Vol tune req / | Ах 
Vol tune val[7:0] X | ) ( 
Vol_tune_ack ___ М 


For Read operation: 

Vol obs req 

Vol obs ack 

Vol obs val[7:0] 

Read handshake has the similar waveform as write, expect that the direction of data bus; 


MS, | NS 


Vol obs val[7:0] X X 
Vol. obs ack / N 


AON TOP AVS APB НЕ Register Address Map 
Base address: 0x40300000, 0x00001 000, 0x00002000 


Omerus јат је | 


0x0028 AVS_HPM_RPT_VLD_STAT | AVS_HPM_RPT_VLD_STATUS_0 
US 0 

0x002C AVS НРМ ВРТ VLD STAT | AVS НРМ ВРТ VLD STATUS 1 
US 1 


0x0030 AVS FSM STS AVS FSM STS 


AVS TUNE LMT CFG 


0x00000000 AVS TUNE LMT CFG (0x0000FF00) AVS TUNE LMT CFG 
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Type 


ООО ООО ОИ 2 
[Reset |0 jo јо јо |0 jo јо јо јо fo jo fo |0 |0 |0 јо | 


ы pe ue fis po tn но [ә fe [7 le 15-15 1o T2 h fo | 
fo T» Te [е T9 Te рр 


AVS TUNE LMT CFG 


Field Name Bit Type Reset Description 
Value 


[reseed ema [Ro [oo Reewd —  — — — — — 


VOLT TUNE VA | [15: 8] RW OxFF УОТ TUNE VAL MAX[7:5]: 
L MAX 3'b000 : DCDC 0.6V 
3'b001 : DCDC 0.7V 
3'b010 : DCDC 0.8V 
3'b011 : DCDC 0.9V 
3'b100 : DCDC 1.0V 
3'b101 : DCDC 1.1V 
3'b110 : DCDC 1.2V 
3'b111 : DCDC 1.3V 
УОТ TUNE. VAL MAXT[4:0] represent 0.1V/32. 
The result voltage = VOLT TUNE VAL МАХ[7:5] 
* VOLT. TUNE VAL MAX[4:0]*3mV 


VOLT TUNE VA |[7:0] Same to МОІТ TUNE. VAL МАХ 
L MIN 


AVS TUNE STATUS 
m ole [ев [27 [6 |5 [ж [ж [ее [г [ [э [в ИСНЕ 
Туре 


һо 424444 
[Rest |0 јо јо о јо јо јо јо јо јо јо јо јо јо jo |0. 
[gt — [15 [144398 [12 |t [io [9 [8 [7 je |5 |4 |3 [2 [t |0. 
Type 


55“ ROC 
Reset |0 |0 јо [o јо jo jo јо јо jo jo jo јо јо |0 jo | 


AVS_TUNE_STATUS 
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Field Name Bit Type Reset Description 
Value 


VOLT_TUNE_VA Т 5: 8] D M voltage give to A DIE for voltage setting: 
VOLT TUNE VAL[7:5]:change the voltage 
100mv for each step; 
VOLT. TUNE УАЦ4:0Гсһапде the voltage about 
3mv each step 
VOLT OBS VAL |[7:0] the current voltage of A DIE, observed through 
нај ева ЧЕ 


AVS_CFG 


x agoe [os Ja [os [os а ge [oe e fom Yow pe [or pe 


| ur 


| Reset | 


CRM ые т ер C A К н E ОИ 


Мате reserved reserved _ | reserved 
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[Reset |o jo |0 |0 јо [o |0 јо јо jo [o |0 |0 [o jo (0 | 


AVS CFG 


Field Name Type Reset Description 
Value 


escam лл Г _ 
теле — [P9 [но Joo [Reema — | 
теле [P9 [но Joo [ree — | 
телен — [Ez RO oo ја — | 
телен рав [RO Joo [ree — | 
esene [Esp |но Joo [reee — | 
[reseed [гї [Ro је [reee — | 
еее — [Ex [ro је [ree — | 
теле [Em [но је [ree — | 
телен [ей Ro oo [reee — | 
телен [әй Ro oo [reee — | 


НРМЗ RPT СНК | [19] RW 0x0 not used in SC9820A 

ҒАРЫ ШЫНЫ 

НРМ2 ВРТ СНК | [18] RW 0x0 not used in SC9820A 
ҒАРЫ o НИЕ 

HPM1 RPT CHK | [17] RW 0x0 not used in SC9820A 

РАСЫ ШЫН БИ ШЕ 
НРМО_ВРТ_ T CHK 16] not used in SC9820A 

ET ate em СО 


PAUSE OCCUR . not used in ——— 
ERR EN 


VOLT TUNE FO T stop tuning НИИ voltage 
RBIDEN 


reseed јат је Rmewd | 


МОСТ OBS FOR RW 0x0 stop observating of voltage 
BIDEN 


AVS TUNE. STEP CFG 


AVS TUNE STEP CFG (0x01010001) 
rer Гзи [з |29 |28 [ar [e |25 |24 [з [> [zr [во [19 [ws [17 |16: 
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[yee ООО LT 
нее [о Jo Jo о Jo Jo Jo а Jo [7 [9 [9 [9 T5 
tm [m [vs [1 [v2 ШЕГЕРЕ [s [7 fe 15 14 5 T2 T7 19 | 


reserved VOLT TUNE UP. STEP 
Type 


Ве EEE 
[Reset Јо [o јо [o јо јо јо јо јо jo jo jo jo |0 јо | 


AVS_TUNE_STEP_CFG 


Field Name Bit Type Reset Description 
Value 


телен |в [Ro [oxo ја 


VOLT_TUNE_DO | [24:16] | RW 0x101 voltage set down step,fine tuning 
WN STEP 


телен ја је Rmewd — — | 


VOLT TUNE UP N voltage set up step,fine tuning 
_STEP 


AVS_WAIT_CFG 


AVS_WAIT_CFG (0x0007000F) 
tm [s [з [29 Гав [г [ss [ss [ [з Te [ет [ Г [в [т [16| 
Type RW 


Reset јо |o [o јо јо јо [o јо јо јо [o јо јо | 

|Bt [15 114 (аз [12 (тт [10 [ә je |7 је |5 |4 [s |2 [1t [o | 
VOLT STB WAIT. NUM 

Type 


mess [oro Lo I9 To] I5 15 СС С 


AVS WAIT CFG 


Field Name Bit Type Reset Description 
Value 


RND INTVAL W ]|[31:16] | RW 0х7 the time that AVS state_machine remain 
КЕЗ БЕ БЕНЕН ЕЕ 
VOLT_STB_WAIT | [15: 0] RW OxF the time that AVS state_machine remain 


AVS_INT_CFG 
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Preset [o [9 Jo T» Jo T Jo [5 T9 Jo Jo Jo Joo T5 Jo 
m qwpepepe for fro fo e fr fo [e a [s fe fr fo 


| ШШ I 


Reset m mma 


AVS INT. CFG 


Field Name Type Reset Description 
Value 


a Cee Ce ee eee ии 
esenea з [RO [o0 [cleartheiterup caused by rpt aniser — | 
Я аа 8а ПТ 


reserved A interrup „=з. by rpt_format_err and allowed by 
software configure 


reserved 9] interrup caused by rpt anls err and allowed by 
m pe к ый 
reserved 8] interrup caused by volt tune err and allowed by 
ЕИ раат 


reserved 6] interrup caused by rpt_format_err, may not 
Р ee 
AVS_TUNE_DON 5] clear the interrup caused by AVS interrupt 
тиз" 07 07 S 
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AVS TUNE ERR | [4] RW 0x0 clear the interrup caused by AVS tune error 
_INT_CLR interrupt 


телен [з [но је [Reseed —  — — 
телен [а [Ro oo [reee — —  — —  — 


AVS TUNE DON |[ 1] RW 0x0 sofeware configuration to enable the interrupt of 
сна" a a рттотететтнтноте тетен 
AVS_TUNE_ERR RW 0x0 sofeware configuration to enable the error 

ҰН НЫН ЕЕЕ ЫН 


AVS_START_SINGLE_ACT 


AVS_START_SINGLE_AC 
0x00000018 AVS_START_SINGLE_ACT (0x00000000) T 


Type 


ee 
[Rest |0 jo јо јо |0 |0 јо јо јо |0 |0 јо |0 јо |0 јо | 
per fis К ЕРИК fro js В СН оао 


Name reserved 


Uu 
um Ы̇Ы̇ № 


AVS START SINGLE ACT 


Field Name Bit Type Reset Description 
Value 


AVS START. SIN solfware configuration to enable the E NN 
GLE ACT state-machine jump to trig state 


AVS START REPEAT ACT 
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AVS_START_REPEAT_A 
CT 


[pt — [9t |30 |29 |28 |27 |26 | 25 |24 |23 |22 |21 |20 [19 |18 |17 | 16 | 


Туре 


ПШ л тте 
ces (5 (е Ја В Ја јо Ја јо Јо јо Го ја Јо Го 


0x0000001C AVS_START_REPEAT_ACT (0x00000000) 


[pt — [15 (ла jis 12 [м fio [o [в |7 |6 js |4 |3 |2 |1 јо | 


Name reserved маш 


| Type | 


EE ана ОЗ ОГО OF S 


AVS_START_REPEAT_ACT 


Field Name Type Reset Description 
Value 


еа іо — 


AVS НРМ EN 


m Ts ps [8 par [os [os |e [8 Га [s [ [в [ [5 
ООО 


Мате reserved 
Type 


i pee ees 
[Rest |0 |0 |0 jo јо |0 јо |0 |0 јо јо |0 јо |0 |0 јо | 
EE си кои ки Ки ки сосила и Си ССА 


НР | НР | НР | НР 
res | res | res | res 
МЗ | мг | M1 | MO 
Мате erv | erv | erv | erv 


Reset Teese [offerte fo fe fe fo fo fe fe fe fo 15 15 


AVS_HPM_EN 


Field Name Bit Type Reset Description 
Value 


(еме [ie [no oo Ја 
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[reseed — [mS [Ro је [Revered | 
желе ја [но ре | Resened — | 
теле ја Ro Joo је — 
телен ја јо oo ја — | 
телен — [m] Ro [oo ја .— | 
телен — [ng Ro [oo [ree — | 
[reseed ја [RO Joo је —  — | 
esene ја [RO ре је — | 
желе “|І Ro Joo [Reeves — 
esene ја јо ре је — 
esene [is јо ре је —  — | 
esene ја јо ре ја — | 
emon ја [RW [ою еман 


AVS НРМ ВРТ ANLS 


Type RW 


rese [o [9 Jo Ts [oo JoJo р Jo T8 T5 — 
w ЕС УЗ [з [г [т [то [ә О С КЗ [8 [+ ЕЕ О СО 


Туре RW 


LINER de ca, VEL cr 
[Reset |o |o јо |0 fo |0 jo jo jo jo јо jo jo |0 |1 |1 | 


AVS HPM RPT ANLS 


Field Name Bit Type Reset Description 
Value 


НРМ. ВРТ TUNE | [31:16] | RW 0х7 the boundary that need to tune down voltage 
ри s О И mmm 
НРМ RPT TUNE. | [15: 0] RW 0x3 the boundary that need to tune up voltage 
ыы [| |89 јачини | 


AVS НРМ ВРТ VLD STATUS 0 


0х00000028 AVS_HPM_RPT_VLD_STATUS_0 (0x00000000) | AVS_HPM_RPT_VLD_ST 
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ATUS_0 


Ею __/ 
[HPMLRPT MED o O 


Name | НРМ1 ВРТ МО 


Type 


МО“... ий 
[Rest |o јо јо јо јо јо [o јо јо јо јо јо јо јо јо јо | 
БЕ СИ sae ERR ИрИ ES LER a eS eae 
Type 


ССАН 
[Rest |o |o |0 jo |0 |0 jo |0 |0 jo |0 jo |0 јо |0 (0 | 


АУ5 НРМ АРТ VLD STATUS 0 


Field Name Bit Type Reset Description 
Value 


HPM1_RPT_VLD | [31:16] |RO  |oxo | monitor the HPM1 delay report 
HPMO ВРТ VLD |[15:0] |RO ј|оо | monitor the НРМО delay report 


AVS НРМ ВРТ VLD STATUS 1 


AVS HPM RPT VLD ST 
0x0000002C AVS НРМ ВРТ VLD STATUS 1 (0x00000000) ATUS 1 


Preset [o Jo Jo T9 Jo JoJo Jo JoJo E T9 T5 [oo T5 | 
m СИ ОЗ Е e [т [ Е [в„[> leis [4 [з le [ [0 


Туре 


но CA 0, 
Reset |o |o jo jo јо јо jo jo јо jo јо jo jo јо јо Го | 


AVS НРМ ВРТ VLD STATUS 1 


Field Name Bit Type Reset Description 
Value 


HPM3_RPT_VLD | [31:16] |RO |0%0 | monitor the НРМЗ delay report 
HPM2 RPT VLD.|[15:0] |RO ј|оо | monitor the HPM2 delay report 


AVS_FSM_STS 


0x00000030 AVS_FSM_STS (0x00000000) AVS_FSM_STS 
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Туро .ҙӛ/ 3 “д 
[Reset |0 jo јо јо |0 jo јо јо јо fo jo fo |0 |0 |0 јо | 


t us [ue [s О [0 [o ]9 Te 17 le Е Е [5 12 le 


Type 


0o  — сс о6оО( 
[Rest [o |0 jo јо jo јо jo јо јо јо јо jo jo јо |0 јо | 


AVS FSM STS 


Field Name Bit Type Reset Description 
Value 


Gea [no [oe [memes —  — | 
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7 CPO System Spec 


SC9820A СРО (Communication Process) system includes W CP system, ТО СР system and also а 
GSM-only(GGE) system. W CP is а WCDMA/HSDPA/HSUPA and GSM/GPRS/EDGE dual-mode 
baseband (BB) processor, ТО CP is а TD-SCDMA/HSDPA/HSUPA and GSM/GPRS/EDGE 
dual-mode baseband (BB) processor, and The GSM-only system is a separate GSM/GPRS/EDGE 
baseband (BB) processor. The W CP and TD CP will not work at the same time, and they share the 
same GSM/GPRS/EDGE processor which is lacated together with TD processor in Сеуа0 system, and 
the another GSM/GPRS/EDGE processor(GSM-only), which is exactly the same with the 
GSM/GPRS/EDGE processor in СЕУАО, is located іп CEVA1 sysmtem. This document specifies the 
functions and features of W CP, TD CP and GSM/GGE in SC9820A. 


7.1 General Description 


Platform 

ЅС9820А W CP is capable of running the ARM^ ARM926EJS 32-bit RISC processor at up to 384 
MHz, while ТО. CP is capable of running the АВМ“ ARM926EJS 32-bit RISC processor at up to 
307.2MHz, thus providing fast data processing capabilities. The high clock frequency, separated 
16Kbyte code and 16Kbyte data caches are included to improve the overall system efficiency. 
For large amount of data transfer, high performance DMA (Direct Memory Access? with hardware flow 
control is implemented, which greatly enhance the data movement efficiency with reducing MCU and 
DSP processing load. 
External Memory 
SC9820A CP supports mobile DDR/SDR-SDRAM, Nand flash. The external memory interface is 
designed for 1.8V I/O voltage. The driving strength is configurable for signal integrity adjustment. 
Peripherals and connectivity interface 
SC9820A incorporates myriads of advanced peripherals for different applications. It supports З UART, 
4 IIS/PCM, З SIM controller, and General Purpose Programmable l/Os(GPIO). These interfaces 
provide SC9820A CP users with the highest degree of flexibility in implementing solutions suitable for 
the targeted application. 


7.2 SC9820A CP Features 


SC9820AW CP is Spreadtrum's 3rd-generation WCDMA/GSM/GPRS/EDGE ASIC solution process. 
SC9820A ТО CP is Spreadtrum's 3rd-generation TDCDMA/GSM/GPRS/EDGE ASIC solution process. 
It inherits most of the features from SC880xG series with performance improvement and feature 
enhancement. 
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7.2.1 General Features 
e W CP with ARM® ARM926EJS (9 384MHz mixed signal baseband processor for 
WCDMA/HSDPA /HSUPA /HSPA+ and GSM/GPRS/EDGE applications 


e TD CP with ARM® ARM926EJS @ 307.2MHz, mixed signal baseband processor for 
TD-SCDMA/HSDPA /HSUPA /HSPA+ and GSM/GPRS/EDGE applications 


e GSM-Only baseband processor for separate GSM/GPRS/EDGE applications 


e External MCU interface provided, and external MCU like ARM CA5 in SC9820A СРІ is 
supported to run baseband processing instead of ARM® ARM926EJS in СРО 


e Low power and high-performance device of mixed signal CMOS technology 
e External supply voltages: battery 3.6V(typical),optional backup battery 3.0V(typical) 


e Internal supply voltages: analog 3.0V or 3.3V, digital I/O 2.85V or 1.8V(typical), digital core 
0.9V(typical) and RTC power supply 1.8V(typical) 


7.2.2 Platform Features 


MCU subsystem 


e ARM& ARM926EJS 32-bit RISC processor, up to 384МН2 for W CP and 307.2M Hz for 
TD CP 


e 16KBL1 1-сасһе and 16 KB L1 D-cache 
e High performance multi-layer AHB-Lite bus system and low power APB system 
е _ Dedicate DMA with 32 logical request channels 
e Two general purpose RTC timers for task schedule and system timing recording 
e One system timer with 1 ms counting scale 
e Watchdog timer for system crash recovery 
e Bus monitors for MCU system debug or performance analysis 
e JTAG port for in-circuit emulation 
External memory interface 
e Share EMC with AP system, support mobile DDR/SDR-SDRAM 
е SDR/DDR SDRAM are supported by External Memory Controller, with the features list below: 
o . Support only 1.8 V devices 
o Support up to 2G bits with single CS 
о SDRAM support 16 bit devices 
o Support up to 2 chip select channels (2 CS) 
o . Support up to 1G byte devices 
Peripheral and connectivity interfaces in each CP 
e Support 3 SIM cards and both 1.8 V or 3.0 V devices 
e Three UARTs 
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e Four IIS and PCM, for audio codec connection 
. 16 GPIO pins 
e 4EIC pins for Beidou and WIFI 


7.2.3 Modem Features 


Implementation 
e Signal processing for modem functions is mainly implemented in CEVA DSP sub-system 
e System timing 


o For GSM/GPRS/EDGE, recommend use a low swing 26 MHz master clock input. For 
WCDMA/TD-SCDMA, on-chip PLLs will provide specification required Rx/Tx clock. 


o Time tracking in power saving mode 


e Support inter-RAT handover: GSM/GPRS/EDGE to WCDMA, as well as WCDMA to 
GSM/GPRS/EDGE in W_CP. GSM/GPRS/EDGE to TD-SCDMA, as well as TD-SCDMA to 
GSM/GPRS/EDGE in TD_CP. 


e Each CP has 16 general RFCTL wires for RF chip or antenna control 
e Each CP has 1 dedicate SPI ports for BB-RF chip communication 


e Each CP has 14-bit D/A converter with programmable gain for Automatic Frequency Control 
(AFC) 


e Each СР has 14-bit D/A converter for Automatic Power Control (APC) 
Note: 
e CEVAXG is a registered trademark of CEVA, Inc. 


WCDMA/HSDPA/HSUPA processor 
e Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 


e Release 7 HSDPA, up to 21Mbps(Category 14) 

e Release 7 HSUPA, up to 5.76Mbps(Category 7) 

e Diversity Reception and soft combining over two receive antennas. 

e Receive Decimation Filters and chip-level Matched Filter. 

e Compensation Filters to offset phase/gain distortions from receive radio frequency circuitries. 
e Real-time acquisition and measurement of WCDMA signals over multiple radio links 
e = Individual tracking and demodulation of each WCDMA signal in each radio links 

е  Multi-stage Automatic Gain Control 

e DC Offset Compensation 

e Frequency Tracking Control over local oscillator 

e QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 


e  De-interleave and removal of the rate-matching per 3GPP specification. 
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e Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
e Discontinuous Receive (DRX) Low Power Controller 
e Real-time Turbo Encoder/Decoder 
e Real-time Convolutional Encoder/Viterbi Decoder 
e Interleave and Rate-matching per 3GPP specification on the uplink 
e User Long Code and Short Code Generation 
e Transmit QPSK Mapping, Spreading and Scrambling 
e Transmit Gain Controls 
e Transmit Pulse-Shaping Filters and Interpolation Filters 
e Hardware KASUMI ciphering engine 
e HSDPA equalization 
e HSSCCH-less operations 
TD-SCDMA/HSDPA /HSUPA/HSPA+ processor 
e Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 9 
e Support 1880~1920,2010~2015,2300~2400 bands 
e Support single carrier HSDPA category 15 (2.8 Mbps) 
e Support single carrier HSUPA category 6 (2.2 Mbps) 
e Support single carrier HSPA+ category 24(4.2 Mbps),except MIMO 
e . Cryptographic Algorithms: UEA1 and UIA1 
GSM/GPRS/EDGE processor 


e Compatible with GSM/GPRS/EDGE Release 1999, GSM850,GSM900, DCS1800, and 
PCS1900 recommendations 


e Complete in-phase and quadrature (І/О) component interface between the Digital Signal 
Processor (DSP) and RF module 


е EGPRS class12, typeB (MCS1-9 in downlink and MCS1-9 in uplink) 


e Cryptographic Algorithms: (A5/1 ,A5/2, A5/3 and А5/4, СЕА 1, GEA 2, GEA3 and GEA4 
algorithms) 
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SC9820A Device Specification 


INPUT TPUT 
Remark 
MS OEN І 050 П51 DS2 DS3 PU SPU PD ST IE. PAD PAD С 
1 0 0/1 0n ол ол ол ол on 0/1 ол - 0 0 
1 0 1 о от от от от ол Qi ой 0 А 1 0 DD 
operation 
1 0 1 on on on on on on on on 1 = 1 1 
0 0 0 on 0n 0/1 on ол ол on on on Е 0 0 
3.0V OD 
0 0 1 on on on on on 0n on 0/1 0 = 1 0 duum 
0 0 1 0/1 on ол ол ол ол on on 1 Е 1 1 
on 1 on on on on on ол on 0/1 on on 0 z 0 
on 1 on on on on on on on on on 0 1 = 0 
Input 
on 1 on on on on on ort 0n 0/1 0/1 1 1 = 1 bien 
0/1 1 0/1 on on on on 0 0 0 0/1 0 E 0 
on 1 on on on on 0n 0 0 0 0/1 1 = X 
0/1 1 on on on on 0/1 1 0 1 0/1 on - 
NA. N.A. Forbidden 
0л 1 0n 0/1 on on on 0 1 1 0/1 0/1 = 
0n 1 ол on on ол on 1 0 0 0/1 0 Z H 0 20k 
on 1 ол 0/1 0/1 ол ол 1 0 0 0/1 1 2 H 1 weak pull 
ол 1 ол 0/1 on on on 0 1 0 on 0 2 H 0 алк 
on 1 ол 0/1 0n 0n 0n 0 1 0 0n 1 z H 1 Strong pull 
ол 1 0n on 0/1 ол ол 1 1 0 on 0 2 H 0 1.8k 
on 1 on 0n 0n 0n ол 1 1 0 0n 1 7 H 1 strong pull | 
on 1 0n 0/1 on ол on 0 0 1 on on 2 1. 0 Pull down | 
Driver Strength Select Function: 
DS3 DS2 DS1 DSO 
0 0 0 0 2mA 
0 0 0 1 4mA 
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0 0 1 0 6mA 
0 0 1 1 8mA 
0 1 0 0 10mA 
0 1 0 1 12mA 
0 1 1 0 14mA 
0 1 1 1 16mA 
0 0 0 0 18mA 
0 0 0 1 20mA 
0 0 1 0 22mA 
0 0 1 1 24mA 
0 1 0 0 26mA 
0 1 0 1 28mA 
0 1 1 0 30mA 
0 1 1 1 32mA 
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Figure 8-1 Audio subsystem architecture 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which containing a 
mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) and additional 
analog circuitry: 


V1.1 


An extensive power-management unit with an internal voltage reference, four programmable 
LDOs is available to generate all required internal reference voltages, analog supply voltages 
required by the device, and microphone biasing voltage from the analog positive 3.6V to 4.2V 
supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, as 
well as floating or mixing input signals. It also includes a digitally controlled stereo microphone 
preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 


The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume controls. 
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e The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kO stereo lineout and 80 differential speaker. 
These four output drivers can be programmable independently. 


e The PA is Class-AB mode and Class-D mode optional. 


e Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its 
application. 


e Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 


e Programmable sampling frequency F for DAC: 8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 
KHz 


The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP or 
CP access, interrupt control and DMA interface control logic. 

Except the VBC interface, all the other parts of the system together constitute the audio codec. Main 
clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 

Three groups of 125 serial interface connect ADC/DAC of the audio codec with the VBC interface, two 
groups are for ADC channels, and the other is for DAC channels. The VBC interface is always the 
slave, and the audio codec part is the master. 


8.2 Audio Codec 


8.2.1 INTRODUCTION 
8.2.1.1 Features 


e Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask layers 


e +1.3\ (from 1.6V to 2.0%) power supply for the digital part, +3.8V (from 3.6V to 4.2V) power 
supply for the analog part. 


e Junction temperature range from -40°C to 100°C 
e Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
e Three differential microphone inputs with three micbias 
e Four audio output drivers 
o Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
o . 160/320 differential receiver drivers 
o fully differential line outputs 
o  Class-AB mode and Class-D mode optional Power Amplifier (PA) 


e Reduction of audible glitches systems 
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8.2.1.3 


o Pop reduction system 
o Soft mute mode 
Output short circuit protection 
Battery over voltage protection circuit with auto recovery 
Over temperature detection circuit 
Supports 26MHz main clock frequency 


Supports programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 


Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/1 2/16/22.05/24/32/44. 1/48/96 KHz 


Supports iis master interface for ADC decimation filter output and DAC interpolation filter input 
Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 

Supports DAC to ADC loop path 

DSP functions including EQ, AGC, ОВС, noise filter (no wind noise filter). 


There is no need big cap because of Class G. 
Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 


Automotive audio systems 
Performances 


Stereo Audio ADC 

o  Signal-to-Noise Ratio (SNR): 90dB A-Weighted 

o Total Harmonic. Distortion (THD): -85dB 

o Dynamic Range (ОВ): 90dB 

o Power Supply Rejection Ratio (PSRR): 7OdB@20Hz~2kHz 
Stereo Audio DAC 

o . SNR: 100dB A-Weighted 


o THD: 80dB 
o ОН: 100dB 
о  PSRR: 70dB@20Hz~2kHz 
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e ADC digital gain range from -77.25~+18dB, 0.75dB step 
e DAC digital gain range from -77.25~+18dB, 0.75dB step 
e Two input Programmable Gain Amplifier (PGA) for three differential 
e Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 
e Audio output drivers’ gain independently set 
o Headphone output gain range from -36~+9dB, 0.5dB step 
o Receiver output gain range from -36dB to +9dB with 0.5dB step 
o  Lineout output gain range from -27~+18dB, with 0.5dB step 
o РА output gain range from -24~+21dB, with 0.5dB step 
e Audio output drivers’ typical output power 


o Headphone Class-AB or Class-G driver @3.3V: 25mW on 32Ohm load, 40mW оп 16 
Ohm load 


o Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 


o  PAdriver @4.2V: 800mW on 80 load in Class-D mode, 500mW on 80 load in 
Class-AB mode 


8.2.2 ELECTRICAL SPECIFICATIONS 
8.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 8-1 Absolute Maximum Ratings 


рете О [сошо | vave и 
mu | [зк у 
овој | ае у. 
wow eoe НИ НЕ у 

каете | 0956 p | 
с a a a 


<| <| <| <| < 


M 


-0.3 to 0.3 


AVDD36 — TF M or VSSAO or -0.3 to 5 
VSSPA 
AVDDVB - AGNDVB or VSSAO or -0.3 to 5 
VSSPA 


VBATPA - AGNDVB or VSSAO or -0.3 to 5 
MSSPA In sleep mode -0.3 to 6 
AVDD36 ог УВАТРА - AVDDVB со | 0.310 2 
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| 932 
Атара nputvolage oAGNOVE J —  —  —| 
Апаорршуеюу ој | веш | 


Operating нее-ігетреашета | | 00 | 
Storage temperature, Tg [| wow | 
Max Junction temperature ав 
Powrdespaion | ен стаје 
Thermalimpedance BGApackage ГМ 


1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent 


damage to the device. These are just stress ratings, and functional operation of the device at 
these or any other conditions beyond those indicated under “recommended operating 
conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended 
periods may affect device reliability. 


8.2.2.2 Recommended Operating Conditions 


AGNDVB = OV, all.voltages are measured with respect to ground AGNDVB. 


Table 8-2 Recommended Operating Conditions 


PARAMETER SYMBOL 
Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply (2)(3) VDDAO 


Digital power supply VDD 


Sampling frequency Fs 


MCLK frequency CLK26M 


Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 


Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 


) 
2) Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
) 
) Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


8.2.2.3 Required External Components 


The following table summarizes the external components required for a proper working of the device, 
except those used for the analog input and output signals: 
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Table 8-3 Required External Components 


DESCRIPTION 
Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling capacitor 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


8.2.2.4 Electrical Characteristics 


8.2.2.4.1 ADC Channel 


Measurement conditions: 

At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of t KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement bandwidth 
20 Hz — 20 KHz, unless otherwise specified. 


Table 8-4 Electrical Characteristics - ADC Channel Analog Part 
PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single ended | 0 dB gain 


SNR, mic inputs (2)(3) 0 dB gain 


21 dB gain 


36 dB gain 


SNR, line inputs (2)(3) 0 dB gain 


21 dB gain 


36 dB gain 


Dynamic range, mic inputs 0 dB gain 


(S)(4) 


21 dB gain 


Dynamic range, line inputs 0 dB gain 


(S)(4) 


21 dB gain 


THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
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PSRR, differential input (6) 20Hz-2kHz 
Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs 0 dB gain 
Includes 10pF for ESD, 
bonding and package pins 


Input capacitance capacitances 


Input bypass 
capacitor 


1) The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 


2) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 


3) All performance measurements done with 20 KHz low-pass filter and, where noted, 
A-weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 


4) Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the 
input short circuited, with 60dB added to compensate the small input signal, measured 
A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

5) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to 
the rms value of the signal. 

6) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

7) Channel separation for any input connected to the ADC left channel and any other input 
connected to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left 


(right) channel, right (left) channel input short, the ratio of the rms output level of the right (left) 
channel to the left (right) channel. 


Table 8-5 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kO load 


Bias voltage 
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Current sourcing 


Power supply rejection ratio 


8.2.2.4.2 DAC Channel 


Measurement conditions: 

At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement bandwidth 
20Hz — 20kHz, unless otherwise specified. 


Table 8-6 Electrical Characteristics -DAC Channel Analog Part 
PARAMETER CONDITIONS 


HEADPHONE OUTPUTS 
Full-scale output voltage 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


0 dB gain 


Vout=600mVrms 


Vout-30mVrms 


Dynamic range (2)(3) 0 dB gain 


THD (2)(4) 0 dB gain 


PSRR (5) 20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain 
RECEIVER OUTPUTS 
Full-scale output voltage 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 0 dB gain, 320 load 
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3 dB gain, 320 load 
0 dB gain, 160 load 
3 dB gain, 160 load 
SNR (1)(2) 0 dB gain 

Dynamic range (2)(3) 0 dB gain 

THD (2)(4) 0 dB gain 

PSRR (5) 20Hz-2kHz 

Mute attenuation 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain 
LINE OUTPUTS 
Full-scale output voltage 0 dB gain, 10kO load 
3 dB gain, 10kO load 
SNR (1)(2) 0 dB gain 

Dynamic range (2)(3) 0 dB gain 

THD (2)(4) 0 dB gain 

PSRR (5) 20Hz-2kHz 

Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain 
Full-scale output voltage 0 dB gain, 80 load 
9 dB gain, 80 load 
0 dB gain, 8О load 
Output power THD+N=0.1% 
9 dB gain, 80 load, 
THD+N=0.1% 
9 dB gain, 8Q load, 
THD+N=1% 
9 dB gain, 80 load, 
THD+N=10% 
0 dB gain, 80 load, 
Po-200mW 
9 dB gain, 80 load, 
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Po=300mW 
0 dB gain, 80 load, 
Po-200mW 
9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 80 load 


Full-scale output voltage 0 dB gain, 80 load 
9 dB gain, 8О load 
0 dB gain, 80 load 
Output power THD+N=0.1% 

9 dB gain, 80 load, 
THD+N=0.1% 

9 dB gain, 80 load, 
THD+N=1% 

9 dB gain, 80 load, 
THD+N=10% 

0 dB gain, 80 load, 
Po=300mW 

9 dB gain, 80 load, 
Po=550mW 

0 dB gain, 80 load, 
Po=300mW 

9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 80 load 
HP AMP OUTPUTS (Class-G Mode) 

Output Offset Voltage 
Output Power THD+N <= 196, R=16 
THD+N <= 1%, R=32 


SNR (A-Weighted) 


1) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 
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2) All performance measurements done with 20 KHz low-pass filter and, where noted, 
A-weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
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values. 
a. weighted, 1 KHz sine wave @ Full Scale -40dB. The specified value is extrapolated 
by adding 40dB to the measured SNR. 

3) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to 
the rms value of the signal. 

4) 1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

5) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right 
(left) channel, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 


6) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


8.2.3 Reference Pin Description 
Pin No. Name Type Description 
(Audio) HEADMIC IN | Head set MIC detect input 
AUXMICP | Auxiliary MIC positive input 
AUXMICN | Auxiliary МІС negative input 
HEADMICP | Head set MIC positive input 
HEADMICN | Head set MIC negative input 
MICP | MIC positive input 
MICN | МІС negative input 
AIL1 | Line in input signal 
AIR1 | Line іп input signal 
HEADMICBIAS 
MICBIAS О MIC bias output signal 
AUXMICBIAS О Auxiliary MIC bias output signal 
AORP О Line out signal 
AORN О Line out signal 
VREFN | Audio ADC reference 
VCMI 
VCOM IO Audio VCOM signal 
AGNDVB G Audio analog Ground 
AVDDVB P Audio analog power 
VBAT_AUDIO P Supply for audio codec 
VDDAO P Audio driver power 
HEAD_P_L O Head phone L output 
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VSSAO G Audio driver Ground 
HEAD P R О Head phone В output 
EARN О Earphone output N 
EARP О Earphone output P 
AVDDPA P Audio PALDO output 
VBATPA P Supply for audio PA 
PA_OUTP О Audio PA output P 
PA_OUTN О Audio PA output М 
AVSSPA G Audio PA ground 
VSS G Audio Ground 
AUD_DASYNC IO Digital audio DAC bits streams control 
AUD_DADO | Digital audio DAC bits streams data 
AUD_DAD1 | Digital audio DAC bits streams data 
AUD_ADSYNC IO Digital audio ADC bits streams control 
AUD_ADDO О Digital audio ADC bits streams data 
AUD_DANGR 
AUD. DANGL 
AUD SCLK IO Digital audio bits streams control clock 
HEAD_DRO_L О Headphone drvie output Left 
HEAD_DRO_R О Headphone drvie output Right 
HEAD_AMPG_INL | Headphone Class-G input Left 
HEAD_AMPG_INR | Headphone Class-G input Right 
AMPG_VCOM G 
CPVDD P Power supply for Class-G 
CPGND G Ground for Class-G 
CPNEG P Negative supply for Class-G 
CAP P lo narge pump flying cap (1uF) positive 
terminal 
САР М io ‚ае pump flying cap (1uF) negative 
terminal 


8.2.4 AUDIFD Register Descriptions 
AUDIFD AP base address: 0x4001 0000 


Offset "T 
Description 
Address 


0x0004 ADC FIFO STS ADC FIFO status 
0x0008 DAC FIFO STS DAC FIFO status 
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Offset "m 
Description 
Address 


0x0010 ҒІЕО RAW STS DAC/ADC overflow status 
0x0014 FIFO RAW CLR DAC/ADC overflow status clear 


8.2.4.1 AUDIF CTLO 


Description: AUDIFD control 


0x0000 AUDIF CTLO(Reset 0х0) 


|AUDIF CTL(Reset Ox) фр 
| Bi (зт зо | 29 | 20 | 27 | 26 [425 | 24 | 23 | 22 | zt 20 | 19 | 38 | 17 | 16 | 


Reserved 


2 — ШЕ Ш 


| Туре | 


Field Name R/W Reset Description 
Value 


gm [ш fso —] — — — — — 


audif 5p mode RW 1'h1 1: not use external ad sync 
pin 
0: use external ad sync pin 


ad sync sel [5:3] RW зло Ad sync delay selection: 
0: da_sync delay 1 cycle 
1: da_sync delay 2 cycle 
2: da_sync delay 3 cycle 
3: da_sync delay 4 cycle 
4: da_sync delay 5 cycle 


gy јо је | _ — — 


8.2.4.2 ADC FIFO STS 
Description: ADC FIFO status 
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[mx [достон Oo — — — — | | 
Ce [sro poo [2 [2 [2 [25 T2 [5 [ T Гао [9 [в [7 [59] 


д, 
| eset ЕШ ЕШ ИШ ИШ ИШЕ ЕЕ nr И И И И И ЕЕ ЕНИ 
я к M 


i ADC FIFO ADDR _ 
Reserved ADC FIFO ADDR R 
OA 


Reserved 


ae ae NN 
ADC_FIFO_EMPTY 1'h1 ADC FIFO real empty. There 
Еее Еј Еее 
ADC тоту је [o tm [AbcFOredtu. | 


АОС FIFO-ADDR R | [5:3] во |30 |  |ADCFIFO read address 
ADC FIFO ADDR W | [2:0] во [зһо |АРСҒІЕО write address 


8.2.4.3 РАС ҒІҒО 515 


Description: ADC FIFO status 
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Гоа Гос по тава we — — — — — | | 
Ce [sro [o [2 [2 [ж] [2 [5 Гаа [ [9 [№ [ [59] 


еј a 
ІННЕНИНЕНЕНЕНЕНИНЕНЕНИНЕНЕНЕНЕНЕЕ 
в е а а ае и оо е о е е а а ооо 


Е DAC_FIFO_ADDR_ 
Reserved DAC_FIFO_ADDR_R 


Reserved 


== = 
tee oo 
[et [RW | Reset Value [Description | 


DAC_FIFO_EMPTY_R | [7] Th1 DAC FIFO real empty. There 
is no data in ADC FIFO 


DAC_FIFO_ADDR_R_| [5:3] но [am — DAC FIFO read address 
DAC FIFO-ADDR W | [2:0] во = |300  |DACFIO write address 


8.2.4.4 AUDIF STS 


Description: AUDIF internal signal status, used for debug 


[nos — [юкны —  — И 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
C 


Reserved 


Type 


eS Se aes 
| Неге: ЕШ ЕШ И ИШ ЕЕ КК И И ЕШ и и 
ЕСЛИ ЕТЕП ЕЛЕЕ ЕТ e e ИСА ЕС КИЕЗ ЕЕЕ ЕИ 


ADC 
Reserved CUR_ST RX_CNT 


| Туре | 
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CUR_ST [7:6] RO [2ho | Internal fsm state 


RX_CNT [2:1] RO | thos Internal counter 


ADC RX DATA RDY 1'hO If ^1", begin to receive data 
from A-die 


8.2.4.5 RAW STS 


Description: FIFO exception status 


0x000C RAW STS(Reset 0х0) 


[RAW STS(Reset Oxo) | 
| Bit | 31) 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


MEN 


DAC ҒІҒО OVFL STS ! When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC_FIFO_OVERFL_STS_CLR 
can clear this bit. 


8246 ВАМ 575 CLR 


Description: FIFO exception status clear 
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пан эт CURRese Ox p 
ае Гэ ао аә ав т ае а а аз Га а Га е Ге ее 


Reserved 


Type 


aa НЕКЕ eee 
Беозор а ЕЕ ЕСІ ЕН ЕС БМ 
КН a ВЕ Е О Е Е ЕЛЕС НС ЕШ ЕСЕ 


0 


| Type | 


Field Name R/W Reset Description 
ЕС БН Та IO _ 
ADC_FIFO_UNDERFL_CLR |1 WO 1'hO Write “1” to this bit will clear 
ADC FIFO UNDERFL STS 
bit. 
DAC FIFO OVFL CLR WO 1'hO Write "1" to this bit will clear 


8.2.5 Digital Filter Details 


8.2.5.1 Overview 


The Audio Codec include two part: digital part, and analog part. 

Digital part include DAC path and ADC path.DAC path is to handle mp3/DSP signal from voice bank 
control module. Interpolation filter, sample rate convert block are implemented in DAC path for convert 
voice signal sample rate to 6.5MHz, mute control block is also implemented for voice mute application. 
ADC path is to handle voice signal from Codec. Sinc filter, sample rate convert and decimation filter are 
implement in ADC path for converting voice signal sample rate to responding sampling rate, then voice 
signal send to voice bank control block or DSP. 


8.2.5.2 Features 


e Both APB bus and DSP Z bus can access the same Audio Codec Digital control registers 
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e Support four ADC channel, can configure to four Digital MIC, or Two Digital MIC with Two 
analog MIC from analog Codec. 


e Support two DAC channel. 
e Master IIS interface for DAC and ADC channel with Voice banc control. 


e DAC SRC can support 
96KHz/48KHz/44.1KHz/32KHz/24KHz/22.05KHz/16KHz/12KHz/11.025KHz/9.6KHz/8KHz. 


e ADC SRC can support 
8KHz/12KHz/16KHz/20KHz/24KHz/28KHz/32KHz/36KHz/A40KHz/44KHz/48KHz/52KHz 


e Support DAC auto mute when sample rate changing, software also can control mute for 
special application. 


e Support ADC path loop to DAC path for Codec test in TEST mode. 


8.2.5.3 Function Description 
L 
uM " Hd со Ed ^" Ed шу Чы ү NEM DAL 
US] р 
Мы без с Шы пш " чс ы ИШЕ |ы 


E AA 
г ЕСІМ 45 [| SRCtN413 4—7) ІМС 4 25 м мух 
115 
* ЕСІМ 15 |“ SRCtN}13 4 SINC}25 (| MU 
“= ЕСІМ 45 (“| SRCtN413 (“| SINC) 25 |4 MU 
115 
№ ЕСІМ 45 l'* | SRCtN413 (“| $10125 “| Mux 


Figure 8-2 Audio Codec Digital Part 
8.2.5.4 Digital Filter Control Registers 


8.2.5.4.1 Memory map 


AP base address: 0х4000 0000 
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[Orset Address [Name [Desi | 
[now acsm |271 
[no —— ЕИ | 
оис јавор | | 
ою [sme | 


ow амо 
[mms — [Are — | —  — —  —  —  —  —] 
ow јавено |  . — —  —] 
[mmo И ИТС СООО БОИ 
ПЕ Jose | у уу 


8.2.5.4.2 Register Descriptions 


8.2.5.4.2.1 AUD_TOP_CTRL 
Description: AUDIO Digital Control 


[owe — “Га moecmumen ag ој | 
Le [sc [эс [ж [2 [2r [29 [25 [2 [эз [е [т [5 | s [зв и [№] 


Reserved 


ADC1 SINC ADC1 15 S АРС SINC І | ADC IIS. SE DAC 15 SE 
.IN SEL N SEL 
МА 


туре ГЛ 


ADC1_SINC_IN_SEL | [15:14] R/W 0: adc1 sinc data from 
analog adc sdm data 
1: adc1 sinc data from dac 
sdm out 
2: adc1 sinc data from DMIC1 
ADC1 15 SEL [13:12] : adc1 path select iisO port 
: adc1 path select 161 port 
: adc1 path select iis2 port 
: adc1 path select iis3 port 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1156 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9820A Device Specification 
ете o [т р | | 


ADC SINC IN SEL RAN 0: adc sinc data from 
analog adc sdm data 
1: adc sinc data from dac sdm 
out 
: adc sinc data from DMICO 


ADC IIS SEL [7:6] 


DAC IIS SEL 


: adc path select iisO port 
: adc path select iis1 port 
: adc path select iis2 port 
: adc path select iis3 port 
: dac path select iisO port 
: dac path select iis1 port 
: dac path select 152 port 
: dac path select 153 port 


ADC EN R : adc path right channel 
disable 
1: adc path right channel 
enable 

DAC EN R 0: dac path right channel 
disable 
1: dac path right channel 
enable 

ADC EN L 0: adc path left channel 
disable 
1: adc path left channel enable 

DAC EN L 0: dac path left channel 
disable 
1: dac path left channel enable 


8.2.5.4.2.2 AUD CLR 


о|о N = OJO N = OJN 


Description: AUDIO Digital Clear 
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[mx — [шанъ — ОИ 
Cm [soo [2 [2 [2 [2 [зи [5 e [т Гао [л [в ее 


єл ЕРЕ 
| Reset | ИКЕ ОВ ИШ ШЕ КН Еа ЕИ ИЕ И КК ЕК ОНИ И 
| Bi | 15 | tà [13 | t2 [м | 10 J 9 | e | 7 felts a зато 


ADC DAC ADC 
Reserved 16 


Reserved 


ЖП па 


[FieldName [Bt [RW [Reset vate [реет 
а 
рот ја [© [о | 
басса [m [о [о [срт | 
ПАС: [o [© [оу [араш | 


8.2.5.4.2.3 AUD IIS CTRL 
Description: AUDIO IIS CONTROL 
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[oos — |мәзестцее ој | 
Cm [spo [2 [2 [25 [25 [2 [5 Гаа Гао [9 [в [т [59] 


Reserved 


ADC IO MO | DAC IO MO 7| 
ADC IOWL DAC IOWL 


Type eS e е а ССС 


Field Мате R/W Reset Description 
A |“ Sa ЕЕ 
ADC 15 CKGATE EN [15] RAN DAC iis dummy clock gate 
зет “МС "е 
PRE SANT 07 rtm 
en 


ADC_BCLK_POL [13] [ВАМ fo | ADC BCLK polarity 
DAC_BCLK_POL [12] [вм о  |DACBCLK polarity 


DAC SAMPLE PHASE SE | [11] RAN Sample phase for DAC IIS 
L data 
0: phase 0 
1: phase 1 
АРС IOWL [10:9] RAN 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
0 
1 
2 
3 


: 16 bit word length 
: 18 bit word length 
: 20 bit word length 


DAC IOWL [8:7] R/W 3 
: 24 bit word length 


meow је [т o [ътъ 
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: dsp mode 
: pcm. mode 
: reserved 
DAC IO MODE : iis mode 

: dsp mode 
: pcm mode 
: reserved 


о|о nm = ofwn = 


ADC_LR_SEL : low for left channel 


: high for right channel 


: low for right channel 
: high for left channel 
DAC_LR_SEL : 0: low for left channel 
: high for right channel 
: low for right channel 
: high for left channel 
IIS CLKDIV MODE DAC & ADC IIS clock 
divider: 
0: iis clk div 1 
1: iis clk div 2 


8.2.5.4.2.4 DAC_SRC_CTL 
Description: AUDIO DAC SRC control 


DAC_SRC_CTRL(reset 0х03Е0) б 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


ШЕ Е DAC_MUTE_DIV1_CTL DAC MUTE DIVO CTL DAC FS MODE 


Field Name R/W Reset Description 
Value 


DAC_MUTE_EN [15] 0: disable mute 
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ГТ јењете | 
DAC_MUTE_CTL [14] R/W 0: disable soft mute 
=" ЕЕН 
DAC_MUTE_DIV1_CTL [13:10] R/W Dac mute counter1 
threshold, step is controlled 
BEN 


DAC MUTE DIVO СТІ. [9:4] Dac mute counter0 threshold 


DAC FS MODE [3:0] RAN Dac src fs frequency : 

0: 96K 
: 48K 
:444K 
: 32K 
: 24K 
: 22.05К 
: 16K 
:12K 
: 11.025K 
: 9.6K 
0: 8K 


8.2.5.4.2.5 DAC SDM CTLO 


= O ON OA Б со nm = 


Description: AUDIO DAC SDM control0 


[тою [DAG sowo о ow | 
Lm [sp [2 [2 [o [26 [5 [ва [ [a [зт [ | e [зв [зт [№ | 


Reserved 


Type 


р чм 
| нее | ШЕШ ЕЦ ЕЦ ИС ВЕ СИ И ets sys] 
t |15 14 (тз | t2 | wt | vo | 9 | 8 | v j| e | 5 | чјз | 2 | t ој 


DAC SDM DAC SDM 


Reserved DAC SDM DODVL DAC SDM DIDVL 
DO DI 


Type 


Field Name Reset Description 
Value 


mug mw — o 
DAC SDM DODVL [11:8] s leen Dither out level 
DAC SDM DIDVL [7:4] [RW |0 = [Bitherin level 
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тас вом 00 Ga ја је [prem moe 
олс somo — to [aw o bweimde — 


8.2.5.4.2.6 DAC SDM CTL1 
Description: AUDIO DAC SDM control1 
DAC SDMO CTRL(reset 0х0008) 


[DAC SDMO CTRL(reset ою) | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 36 | 


Reserved 


Type 


ЕЕ M ee 
Reset | ЕЕЕ | И И И ТИ С ИЕ И Я И И ИЕ И 
В ЕЕ ЕЕ ВЕ “5 ЛЕН ИЕЖЕМЕНЕЛЕИЕНЛЕИЕЯ 


ы" ж 


| Type | 


Field Name R/W Reset Description 
Value 


mug [mw fo |S 
DAC SDM SOFT RST А |9 (вл о |DACrightsdm soft reset 
DAC SDM SOFT ВӘТ L |8 -> [RW Го (ПАС eftsdm soft reset 


DAC SDM TEST [7:0] RAN 8'h08 Test[7]: select test out ,or 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


8.2.5.4.2.7 ADC SRC CTL 


Description: AUDIO ADC SRC control 
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[moe [abe Sowa СС И 
Cm [sro [2 [2 [25 [2 [ [5 [ T Гао [л [в [ [59] 


Reserved 
теј ве (| 
| Bi [15 | 14 | 13 | 2 ( v | 10 | 9 5 8 [7 | 6 | 5 а [83 |2 то | 


п | | ше ше Бе г СЗ О ОС С ОС С 


Field Name Reset Description 
Value 


[Reseved Jussa ја јо | 

ADC1_SRC_N [3:0] Adc src upsample tap, 
жаз (m m eem — 
ADC SRC N [3:0] RAN Adci src upsample tap, 
T оны NN eme e 


8.2.5.4.2.8 AUD LOOP TEST 


Description: AUDIO loop test control 


AUD LOOP TEST(reset 0x0120) LE 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


See >” 
_Feset MN С ИШИ ИЕ солар о Геј оо реј зо еј 
АС ТИ Е ЕЦ ЕЕС Ко; ЕВ КИ ECRIRE EROR И 


L 
- LOOP PATH 
Reserved LOOP FIFO AE LVL | LOOP FIFO AF LVL OP. 
.SEL 


К/І БЕ ТІНЕН СЕНЕН ТЕБЕН ЕЕ ТЕН СС 


Field Name R/W Reset Description 
Value 
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еа је [nw р Г o 
LOOP_ADC_PATH_SEL RAN 0: loop select ADCO 
нн ШЕН БЕ ЕЕЕ 
ООР FIFO AE LVL RAN 4 Audio loop fifo empty 
eden БЕКЕ 


LOOP FIFO AF LVL [5:3] Audio loop fifo full watermark 


LOOP PATH SEL [2:1] RAN Loop path sel[0]: Audio 
loop loop fifo out left channel 
select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 

Loop path sel[1]: Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
dac right channel, 

1 : adc left channel loop to 
dac right channe 


AUD LOOP TEST о јави | | 0 | | Audio loop enable 


8.2.5.4.2.9 AUD STSO 
Description: AUDIO status 
AUD STSO(reset 0х0000) 


[AUD STS(eset ою |... 
| Bit [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 


Reserved 


AUD INT M AUD INT R 
Reserved ST MUTE 


Field Name R/W Reset Description 
Value 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1164 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


ws јо p | | 
AUD_INT_MASK [5:4] [RO [0 Aud int status after mask 


AUD_INT_RAW [3:2] Aud int source status: 
BitO : mute start int 
Bit1 : mute done int 


ST MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


8.2.5.4.2.10 AUD INT CLR 
Description: AUDIO INT clear 


[эюз јама ОО 
Fe [sco [2 Га [27 [2 [ 25 [a [эз [ 2 [т Га | 9 [тв [ив 


Reserved 
Туро | | 1 5 — — — 
[Reset | o роо (ао о о о [оа | 
| Bit [is | tà | 13 | 12 | t1 | 10 | 9 | 8 | v | 6 | 5 | 4| 3 ^2 тој 


IN 


Е тг ER 


Field Name Reset Description 
Value 


ma fe b 
AUD_MUTE_DONE_INT_CLR TEE Aud mute done int clear 
AUD MUTE START. INT. CLR ВЕ Г ЈО Aud mute start int clear 


8.2.5.4.2.11 AUD_INT_EN 
Description: AUDIO INT enable 
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[mos [AUD INT ТИ И 
Lee [sro [o [2 2r [25 [2s [2 [25 [2 [т Га [9 [в [ [л 


мы. 
ІЕНЕНИНЕНЕНЕНЕНИНЕНЕНИНЕНЕНЕНЕНЕН 
в е а а ае и оо е о е е о а ооо 


Eo o 


Reserved 


Field Name R/W Reset Description 
Value 
pa јо |o | | 


AUD MUTE DONE INL EN. |H] |мо [о -| Aud mute done int enable 
AUD MUTE START INT EN. |[] |М0 |0 Гаџа mete start int enable 


8.2.5.4.2.12 AUDIF FIFO CTL 
Description: AUDIO Interface FIFO control 


ADC FIFO AF LVL(reset 0x0003) НЕ 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEES 25D 


Reserved 
Type 


| Bt [315 | 14 | 12 | 32 t | v0 9 | 8 | v | e | 5 | a | 3 | 2 | 1 |o 


Reserved ADC FIFO AF LVL 


Type 


Field Name R/W Reset Description 
Value 
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EP SPREADTRUM SC9820A Device Specification 
ene Те: qe po 


ADC FIFO AF LVL > oj R/W AUDIF €——— fifo write 
domain full watermark 


82.5.4213 АШ ОМС ст. 


Description: AUDIO ADC DMIC control 


0x0030 ADC FIFO AF LVL(reset 0x0000) 


[ADCFIFO AF LVb(eset 00) 1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 36 | 


Reserved 


ADC1. DMIC 
1D | АРС  DMIC . 

Reserved . СЕК MOD 
СЕ CLK_MODE 


| Туре | 


Field Name R/W Reset Description 
Value 


пелен ва СИ СИ — — — — — 


ADC1 DMIC EN [7] R/W Dmic1 enable 
0: disable 
1: enable 
ADC_DMIC_EN DmicO enable 
0: disable 
1: enable 


ADC1_DMIC_LR_SEL Dmic1 left or right channel 
select: 
0: high for left 
1: high for right 

ADC1 DMIC СЕК MODE | 0: dmic1 clock frequency is: 
6.5MHz 
1: dmic clock frequency is: 
6.5/2MHz 
2: dmic1 clock frequency is: 
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6.5/3MHz 

3: dmic1 clock frequency is: 

6.5/4MHz 
ADC_DMIC_LR_SEL DmicO left or right channel 

select: 

0: high for left 

1: high for right 


ADC DMIC CLK MODE : 0: dmicO clock frequency is: 
6.5MHz 
1: dmicO clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4MHz 


8.2.5.4.2.14 ADC1 IIS CTRL 
Description: AUDIO ADC1 IIS CONTROL 
0x0034 AUD IIS CTRL(reset 0x0000) 


|AUD MS CTRL(eset X000) |... 
| Bi ат | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 


Reserved 
_В 
DAC IO MO | ADC1 IO M 
RS 


Field Name R/W Reset Description 
Value 
ADC1 IIS. CKGATE EN 4... ADC1 iis dummy clock gate 
en 


ADC1_BCLK_POL |] ам Го = | ADC1 BCLK polarity 
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: 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 


: iis mode 


ADC1 ОМ 


ADC1 IO MODE 
: dsp mode 
: pcm mode 
: reserved 


0 
1 
2 
3 
0 
1 
2 
3 
0 


: 0: low for left channel 
1: high for right channel 

: 0: low for right channel 
1: high for left channel 


ADC1 LR SEL 


8.2.5.4.2.15 DAC SDM DC і 
Description: -AUDIO DAC SDM DC Low 16 bit control 


0x0038 DAC SDM DC L(reset 0x0000) 


[DAC SDM DC тез оо |. 
| Bi зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 ло | 38 | 17 | 16 | 


Reserved 


Type 


ЕЕЕ Т INNEN a 
[Reset ОБО aa ИНЕШ И ЕИ ayer Pare eae 
me Е Е ЕЗ ЕС ВС ВЕ ee ЕВ ВЕС a ЕС 

= ————_—_ 


DAC SDM DC L 


Type 


Field Name Reset Description 
Value 


әле [Бий | СЕ 


DAC_SDM_DC_L = 0] a DAC sdm dc parameter low 
16 bit 


8.2.5.4.2.16 | DAC SDM DC H 


Description: AUDIO DAC SDM DC High 8 bit control 
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[meu [oac som вен — — — | 
Cm [sro |o 2 [2r 25 [2s T2 [5 [ [эт [8 [9 [в [7 [59] 


Reserved 


Type 


eae a aaa 
Reset | ИКЕ ШЕКШЕК И Е И И И И И ЕЕ ЕНИ 
t | 15 | tà | t3 | t2 | 1|]]9]в8]}7]в6]58]34]з]2|]|1]0] 


Reserved DAC SDM DC H 


т: шт pw 


Field Name R/W Reset Description 
Value 


Feed fee [т СИ НИ 


DAC_SDM_DC_H м PN DAC sdm dc parameter high 
8 bit 


8.2.6 Codec Registers 


8.2.6.1 Memory Map 


AP base address: 0x4003_8600 


не — [Name је | 
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8.2.6.2 Register Description 


8.2.6.2.1 АМА РМЏО 
0х00000000 АМА PMUO (0x00000000) АМА РМЏО 
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AS | LEE 
EN a E 
RW RW 


RW | RW | 
a ---» 


ANA PMUO 


Value 


| reserved . [|[91:16 €— | Reserved || 


сена PA_SW_ ШИ ШЕШ Audio РА БЕЗГЕ —— — ) power switch enable 
signal 
0 = disable 1 = enable 


„нина РА 100 . MN AUDIO LDO PA enable signal 
IF PA SW_EN=0 
0 = disable 1 = enable 
IF PA SW EN = 1 
0/1 = disable 


ped PA EN ШЕН ШЕГЕ РА (Driver SPKL) enable signal 
s - disable 1 = enable 
Кырлы ВАНИ 2] aai Audio battery over voltage protection circuit power 
т signal 
= 1 = power down 
AUDIO_OVP_LD | [11] Aude battery over voltage protection circuit LDO 
O EN enable signal 
0 = disable 1 = enable 
AUDIO роса: | пој А "ЕЕ LDO_CG power down signal 
EN ЕД ЧЕ = disable 1 = enable 
AUDIO УВ EN a Audio Core LDO Enable Signal 
0 = disable 1 = enable 
AUDIO. УВО ЕМ Audio DRV LDO Enable Signal 
0 = disable 1 = enable 


Basen DN A AY Audio Headset Micbias Enable Signal 
CBIAS EN 0 = disable 1 = enable 
eter Е Су Headset Micbias Sleep Enable Signal 
C SLEEP EN J | = disable 1 = enable 
AUDIO VB МЕ |[5] Audio LDO VB/VBO prevent reverse flow back 
AK PD ie! down signal 

= power up 1 = power down 
AUDIO PLGPD | [4] [55 лао headset plug out detect enable signal 
EN КЕ = disable 1 = enable 


AUDIO PMURO[1 | [3] Audio class-G spread spectrum enable signal 
0 = disable 1 = enable 


AUDIO PMURO[O Reserved for 2723/2721 


[reserved  |[1:0] [RO — J|Ox0 | Reserved | 


8.2.6.2.2 ANA PMU1 


0x00000004 АМА PMU1 (0x00000080) [ANA РМОТ | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type |Жеке ee SV систина 
Reset | o | oļ|oļfļoļoļoļoļoļoļoļoļoļoļfloļoļ o) 
| Bit | 15 | 14 | 13 | 12 | 11 | ој ој вј пј ој 5ј чај зј2ј тјој 


AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD | AUD 
10. IO 10. 10. 10 (9) 10. 10. IOL | IOL | IOL | IOL | IOL | IOL | IOL IO 
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SC9820A Device Specification 


ва | во | vc | vc | SEL | vc AUX ро | ро 
EN | BA | МЕ] мв | vC | M MIC CG 
SE N uF. | M | FAS | SE | ВА SHP 
N EN TE м |SE] J ӘР | TCT 

N N У 


(ој ој о [о [о | 


ANA_PMU1 


“талын Bal BRE RR NO 
Value 

[reserved — [81:316] | RO |00 — | Reserved | 

AUDIO BG EN [15] RW Audio Reference Voltage Enable Signal 


0 = disable 1 = enable 
o= disable t= 
S_EN 0 = disable 1 = enable 
AUDIO_VCM_EN | [13] RW Audio VCM Enable Signal 
0 = disable 1 = enable 
AUDIO_VCM_BU | [12] Audio VCM Buffer Enable Signal 
F_EN 0 = disable 1 = enable 
AUDIO SEL VC | [11] 0х0 Select VCMI to output enable signal 
MI 0 = disable 1 = enable 


ЖУ O T e one 
ST_EN 0 = disable 1 = enable 
PN or [P (Тоу te 
_ЕМ 0 = disable 1 2 enable 
BAS ENS (ЕГО | RW Audio AuxMicbias enable signal 
BIAS ЕМ 0 = disable 1 = enable 


AUDIO гросе [T7] 
OCP PD 


AUDIO LDOCG - 
SHPT PD 


AUDIO гросе | [5] 
SHPTCTL 


AUDIO Гроба | [4] 
EN CUT RES 


EN FAL LD т 
EN FAL 10 

cu, ы | сү 
SET_FAL 


Audio LDO_CG over current protection circuit 
ү down signal 
= 1 = power down 


КЫЫ LDO_CG Short protect function power 
pem signal 
= power up 1 = power down 


ШЕШЕ: LDO CG Short protect vth select signal 
mo = 0.42V 120.7V 

0x0 Audio LDO_CG cut the divide res enable signal 
(AUDIO_LDOCG_OCP_PD = 0) 
0 = disable 1 = enable 


0x0 Audio LDO_CG false iload on enable signal 
0 = disable 1 = enable 


aude LDO CG false ДЕЧ oa select signal 
= 100UA 


AUDIO_LDOCG_ |} [1] Audio LDO CG ramp тт ор signal 
RAMP_EN 0 = disable 1 = enable 


AUDIO PMUR1 |[0] = [RW [0x0 | Reserved for 2723/2721 


8.2.6.2.3 ANA_PMU2 


0x00000008 ANA_PMU2 (0x0000B400) | АМА РМ2 | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type уу 
| Reset | о | о | ој o | ој ој ојој ој ој ој ојојојојој 
| Bit | 15 | 14 | 13 | 12 | пј 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 | 
| Name | AUDIO VCM V | AUDIO MIC | AUDIO НЕА | reserved 
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NE ЖШШЕ а LL 
V 


L Tye | вм | ви | к ОО О  ОЏ  О О О ОО О ОШ А О ОИ ОО О А АО ИО ОО 
| Reset | ЖЕКИКИКИКИКА ^ ^ сс О | с(с 


АМА РМЏ2 


Value 


31:16 LO Ја MEUS — 


AUDIO VCM V [15:13] 0x5 Audio ADC/DAC/DRV VCM & LDO output voltage 
control bit 
000 = 2.8V 001 = 2.9V 
010 = 3.0V 011 2 3.1V 
100 = 3.2V 101 = 3.3V 
110 = 3.4V 111 2 3.6V 
DIO MICBIAS | [12:11] oe micbias/auxmicbias output voltage control 
it 
(AUDIO_VCM_V<2:0> = 101) 
00 = 2.2V 01 =2.6V 
10 = 2.8V 11 = 3.0V 
AUDIO HEADMI | (10: 9] Audio headmicbias output voltage control bit 
CBIAS V (VCM_V<2:0> = 101) 
00 = 2.2V 01 =2.6V 
10 = 2.8V 11 =3.0V 


[reserved [8:0] |НО |00 | Reserved | 


8.2.6.2.4 ANA РМЏЗ 


0x0000000C АМА РМОЗ (0x00006D3C) [ANA РМОЗ | 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | Vid 7 BG_ | AUDIO PA AB | AUDIO РА LDO. V AUDIO LDOCG V 


ype | ae ee? — — — — 
| Reset | о | Ла ны иии [olo] 


ANA_PMU3 


Value 


31:16 Шо. E | [Reserved а Sas 


Po BG_| КА 14) 0х1 Ацаю ае output current control bit 
00 = 150u 01 = 200и 
10 = 250u 11 = 300u 


ии РА АВ | Ка 11] Audio Class-AB Ibias select (SW/LDO) 
000 = 7.4/4.7 001 = 6.3/4 
010 = 5.6/3.5 011 = 5/3.1 
100 = 4.5/2.8 101 = 4.1/2.6 
110 = 3.8/2.4 111 = 3.6/2.2 
А PA_LDO_ | 10: 8] AUDIO LDO_PA output voltage select 
000 = 2.8V 001 = 2.9V 
010 = 3.0V 011 = 3.1\ 
100 = 3.2V 101 =3.3V 
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ПЕРЕН РЕКИ 
Е К = 


8.2.6.2.5 ANA_PMU4 


110 = 3.4V 


SC9820A Device Specification 


111 =3.6V 


Class-G LDO output voltage select 
0010 1000 = 1.6V 
0011 1100 = 1.8V 
0101 0000 = 2.0V 
0110 0100 = 2.2V 


0111 1000 = 2.4V 
1000 1100 = 2.6V 
1010 0000 = 2.8V 
1011 0100 = 3.0V 
1100 1000 = 3.2V 
1101 1100 = 3.4V 


1000 0010 = 25 

1001 0010 =2.7V 
1010 1010 = 2.9V 
1011 1110 2 3.1V 
1101 0010 = 3.3V 


0x00000010 ANA PMUA (0x00001070) ANA РМ04 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 


reserved 


м ть AUDIO_VB_CAL AUDIO VCM CAL 


(2 
| Reset | o | ee T n 


AUDIO LDOPA CAL 


ANA РМЏА 


Value 


| reserved [[931:16] | GRUNGE | Reserved — 11 11 1 Oò 


"AUDIO PAORA | cl A GO for 2723/2721 


аки PMUR4 [14: Ма“ Audio class-G spread spectrum dither level select 
signal 
00 = 1.25% 01 = 2.596 
10 = 5% 11= 10% 


AUDIO_VB_CAL | [12: 8] 0x10 Audio LDO_VB & 100 УВО output voltage 
calibration signal 
00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% 00011 = -8.0% 
00100 = -7.4% 00101 = -6.7% 
00110 = -6.1% 00111 =-5.5% 
01000 = -4.9% 01001 = -4.396 
01010 = -3.7% 01011 = -3.1% 
01100 = -2.5% 01101 = -1.8% 
01110 = -1.2% 01111 = -0.6% 
10000 =0 10001 = 0.6% 
10010 = 1.2% 10011 = 1.8% 
10100 = 2.4% 10101 =3.1% 
10110 = 3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 
11010 = 6.1% 11011 = 6.7% 
11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 


AUDIO МСМ CA AUDIO VCM output voltage calibration signal 
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8.2.6.2.6 АМА РМЏ5 


000 = -3% 
010 =-1% 
100 = 1% 
110 = 3% 


Audio PA output voltage calibration signal 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 =0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


SC9820A Device Specification 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0.6% 
10011 = 1.8% 
10101 = 3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 =9.2% 


0х00000014 АМА РМО5 (0x0000A000) [ANA РМО5 | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
_ Везе | 02 о [о [| ши ши шиши шиши шишиши о [о [о [о | 
| Bit [| 15 | 14 | 13 ^ 12 | | ој 9 | 8 | 7 |6 | 5 |4 |3З3|2)1)0. 


ix 
AUDIO OVP V и AUDIO_OVP_T ore reserved 


БІЛГІН m me EH |. и |— 
D Ra.» hoo 121 oo M | | | 


ANA PMUS5 


Value 


31:16 EERE E E 


AUDIO_OVP_V [15:13] 0x5 Audio battery over voltage protection circuit 
voltage select 
000 = 5.55 -> 5.29 001 = 5.39 -> 5.14 
010 = 5.24 -> 4.99 011 = 5.08 -> 4.85 
100 = 4.93 -> 4.70 101 = 4.78 -> 4.56 
110 = 4.63 -> 4.41 111 = 4.48 -> 4.27 


Е battery over voltage protection circuit alert 
ЕХ enable signal 


GEN OT OVP DE » 


Ками: 1 9] 


0 = disable 


Audio battery over voltage protection circuit 


1 = enable 


deglitch time control signal 


000 = 0.12ms 


010 = 0.5ms 
100 = 2ms 
110 2 8ms 


001 2 0.25ms 
011 2 1ms 
101 2 4ms 
111 2 16ms 
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SC9820A Device Specification 


Audio over temperature protection circuit power 
down signal 
1.2 power down 


[reserved  |[7z0] [RO |00 | Reserved | 


8.2.6.2.7 ANA_PMU6 
0x00000018 


ANA_PMU6 (0x00000000) 


ANA_PMU6 


| Name | доро pv ОСР РО AUDIO ОВУ ОСР S 


| Reset | 


ANA_PMU6 


RW ж” ШИНИ 
po fo fo о [о [501 о | о  — $Á  —— — — 


Value 


31:16] | RO |00 | Reserved | 


[15:12] | RW 0x0 
SPKL 


AUDIO_DRV_OC | [11:8] 
P_S 


Audio Driver over current protection circuit power 
down signal 

0 = power up 

«3» for AOR 8. SPKR 


1 = power down 

<2> for AOL 8 
<1> for Earphone «0» for 
Headphone 
Audio Driver Headphone over current protection 
circuit current select 
«3» for РА 0 = 500mA, 1 = 700mA 
«2» for Lineout 0 = 4mA, 1 = бтА 
«1» for EAR 0 = 300mA, 1 = 450mA 
«0» for НР 02 130mA, 1 = 190mA & auto power 
down 


[reserved — j[70] |RO |00  jReseved | 


8.2.6.2.8 ANA_CDCO 


0x0000001C ANA_CDCO (0x00000000) ANA_CDCO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


AUDIO ADC 
CLK F 


AUDIO DAC 
CLK F 


reserved 


reserved 


type [н [ow | ну ЕГЕ ка  / |] 
mesi | o |o |o lo о Го о 5 5 
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ANA CDCO 


Value 


[reserved — — | |[81:16] | RO |00 | Reserved (о i yO 


АСС ADC_CL E Audio ADC clock i enable signal 

K EN 0 = disable 1 = enable 

E ADC CL ШЕН КОДЕ Ара clock Go enable ова 
ШЕ disable 1 = enable 


А0007 ADC_CL | (13: БЕНИ Audio uH Pad frequency vens 
00 = 6.5 01/11 = 3.25MHz 
10- ЖҮНІН 


CENE | DAC_CL ШЕН Nor DAC clock Ll enable signal 
E disable 1 = enable 


Ба Ена DAC_CL са 9] ААД rA с aguan i ара 
00- 01/11 = 3.25MHz 
10 = МНЕ 


EN DRV CL pes DRV clock input enable signal 
HEN | EN pop disable 1 = enable 


Fa rises HN LE к [Reserved | 


8.2.6.2.9 ANA CDC1 


0x00000020 ANA CDC1 (0x000000E8 ANA CDCi 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Nam | 0 0 вед д 


reserved 


AUDIO ADP | AUDIO ADP | AUDIO ADP | AUDIO ADP 
GAL BYP GAL EN GAR BYP GAR EN 


Lee | [wa gs pe [o ТИТИ ИИ 
| Reset | o | o | o | o | о | o | o | 0 | го o | o Fo 


ANA CDC1 


Value 


31:16] | RO |00 |Reseved — 1 1 1 0 0 1| 


[15:14] | RW 0x0 Audio ADC PGAL bypass select signal 
00 = normal input 01 
PGAL1 to ADCL 
10 = HEADMIC to ADCL 11 = А! 
disconnected 


[13:12] | RW 0x0 Audio ADC PGAL bypass select signal 
00 = PGAL disable 01 = АРС 
PGAL1 enable 
10 = ADC PGAL2 enable 11 =ADC PGAL1 
& PGAL2 enable 

[11:10] | RW 0x0 Audio ADC PGAR bypass select signal 
00 = normal input 01 = ADC 
PGAR1 to ADCR 
10 = HEADMIC to ADCR 11 = А! 
disconnected 
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Audio ADC PGAR bypass select signal 

00 = PGAR disable 01 = ADC 
PGAR1 enable 

10 = ADC PGAR? enable 11 = ADC PGAR1 
& PGAR2 enable 


О ADC_IBU ENDE LUE Е PGA & ADC Ibias E down signal 
= power up = power down 
RUDIG- ADC VH Adis ADC VREF i петти by 1.5 times enable 
EFX1P5 signal 
0 = disable 1 = enable 
AUDIO ADCL P | [5] ШЕШЕ: ADCL power down signal 
D = power up 1 = power down 


mec [roo Б ooo ats 
ST 0 = disable = enable 
AUDIO_ADCR_P | [3] SE: Audio ADCR power down signal 
D = power up 1 = power down 
c | ADCR_R EN Ге Ја ESAME: ADCR reset enable signal 

0 = disable 1 = enable 


Meere FM REC | [1] Audio ADC AIL+AlR record, with Headphone 
stereo play back enable signal 
0 = disable 1 = enable 


[0] | [RO |00 | Reserved | 


8.2.6.2.10 ANA_CDC2 


0x00000024 ANA_CDC2 (0x00000040) ANA_CDC2 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 
| Reset | 


Pi N AUD | AUD | AUD 
= = AUDIO DAC Я L io | 0 [10 
DE Eie _DCRMV_S EAR | AOL | AOR reseed 


ЕМ | ЕМ 
N N 


N 
| Туре | rw | rw | aw | aw] ни | rw |w | RW | rw | aw | пу | RW но 
| Reset [| o | o | o | o | o | o | е | ој ој т" | ој о jo | о | ој о 


ANA CDC2 


PA Те [Г == 
Value 

reserved  ј(3146ј Во |00 [| Reserved | 

AUDIO DACL E | [15] RW Audio DACL enable signal 

N 0 = disable 1 = enable 

AUDIO_DACR_E RW Audio DACR enable signal 

N 0 = disable 1 = enable 


15 0 = 650u 1 = 450u 
AUDIO, ре Бо DAC. DC d Audio DAC DC remove enable signal 
AMY ENA | EN 0 = disable 1 = enable 


AUDIO DAC DC | [11: ЕЕ 0х0 Audio DAC DC remove select signal 
RMV S. 00 - fast 01 2 medium 
10 - slow 11 = very slow 
ЕН So Hw [me ow. | Audio DRV soft start enable signal 
FT EN 0 = disable 1 = enable 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1179 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM SC9820A Device Specification 


0 = disable 1 = enable 
AUDIO_HPR_EN Audio Driver HPR output enable 
0 = disable 1 = enable 
AUDIO DIFF EN RW Audio Headphone Driver differential output enable 
0 = disable 1 = enable 


AUDIO EAR EN | [5] RW Audio Driver EARP/EARN output enable 


0 = disable 1 = enable 


AUDIO AOL EN | [4] RW 0x0 Audio Driver Lineout output enable 
0 = disable 1 = enable 


AUDIO AOR EN |[3] RW 0x0 Audio Driver LineoutR output enable 
0 = disable 1 = enable 


[reserved |[2:0] [RO |00 || Reserved | 


82.62.11 ANA CDC3 


0x00000028 ANA CDC3 (0x00000000) ANA CDC3 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


AUD 

10. 

CG 

REF HPL 
EN EN 


N EL EN 
| Type f rw | aw | aw | aw | aw] ewj т | ви [а | nw | nw | ни | RO | 
| Reset | o | o | o | o | o | o | o | о jo o jojo |o | o | o | о 


AUDIO СО CHP O | AUDIO_CG 
SC LPW 


ANA CDC3 


Value 


| reserved  1[931:16] | —— | Нвемі | 
a [15] 0x0 НЕЕ Ба ———— а Driver IREF enable control 
EN 0 = disable 1 = enable 


AUDIO CG CHP Class-G Driver Charge-Pump enable control 
ЕМ 0 = disable 1 = enable 
Class-G Driver Left Channel enable 
_ЕМ 0 = disable 1 = enable 
a Class-G ТЕ! Right ШТІ ee 
0 = disable = enable 


[RUN OS FP Са HP. A КЕЕ Class-G Driver НЫ output enable 


SEE EN МА EN fe Wee disable 1 = enable 


AUDIO_CG_CHP НЕР Class-G Driver Charge-Pump Oscillator clock 
_CLK_SEL e 
- inner osc 1 = outside clock in 


[ 9: 7] Clase d Driver Charge-Pump Oscillator 
Frequency Control 
000 = 280kHz 001 = 520kHz 
010 = 750kHz 011 = 960kHz 
100 = 1.18MHz 101 = 1.38MHz 
110 = 1.95MHz 111 = Disable 


AUDIO_CG_LPW | [6:5] Class-G Driver Low Power Option 
00 = disable 01 = 75% power 
10 2 5096 power 11 - 25% 
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TUN SC9820A Device Specification 
Eo d з А Class-G Charge pump working mode 
- low power mode 1-2 normal mode 


AUDIO са HP | [3] HN LAE Class-G Driver working mode 


MODE 0 = normal mode 1 = driver match mode 
AUDIO CG HPC | [2] RW 0х0 Class-G calibration enable control 
AL_EN 0 = disable 1 = enable 


AUDIO Са НРС | [1] 0х0 Class-G calibration stop enable control 
ALSTP_EN 0 = disable 1 = enable 


[0] | [ВО |00 | Reserved | 


8.2.6.2.12 ANA_CDC4 


0x0000002C ANA_CDC4 (0x00002000) ANA_CDC4 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


AUDIO PA % © AUDIO_PA_ 
DTRI F SS Е 


AUDIO PA SS T 


И a ee sep аа иси на таннин: а 
| Reset | o | o | * | o | о | o | о | о jo | ој о [о | о | о | с | о 


ANA CDCA4 


Value 
31:16 то ашны НІНЕ НЕЕ 


reer PADE ШИГ ux NL Audio РА class-D mode enable signal 
0 = disable 1 = enable 


esee PA ОТИ! | П4: БС Audio РА class-D mode Switching frequency 
select 
00 = 300kHz 01 = 590kHz 
10 = 870kHz 11 = 1MHz 


Pen oe PA_DEMI CY кар PA class-D mode reduce EMI enable signal 
A = disable 1 = enable 


т то. РА SWO SO Audio PA (Driver SPKL/SPKR) power switch 
CP_PD o current protection power down signal 
= power up 1 = power down 


AUDIO PA LDO | [10] AUDI LDO PA/LDO SPKR over current 
OCP PD Б и circuit power a signal 
power down 
AUDIO PA SS E Ads PA class-D mode S spectrum enable 
N signal 
0 = disable 1 = enable 


ee PA_SS_R Aa 8] К РА class-D mode spread spectrum reset 
ШЕГІ 
0 = disable 1 = enable 


рии РА 55 Е 1 7:6] Audio PA class-D mode spread spectrum dither 
level select signal 
when PA DTHI Ғ<1:0> = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
012 9%/4.7%/2.3%/1.2% 
10 = 22%/ 11%/5.5%/2.7% 
112 47%/ 23%/ 12%/ 6% 
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AUDIO PA SS 3 | [5] RW 0x0 Audio PA class-D mode spread spectrum 32k 
2K EN dither clock select signal 
0 = disable 1.2 enable 


AUDIO РА SS T | [4:2] Audio PA class-D mode spread spectrum dither 
clock divider select signal 
000 = 1 001 = 1/2 
010 = 1/4 011 = 1/8 
100 = 1/16 101 - 1/32 
110 - 1/64 111 = 1/128 


AUDIO DRV ST MEL Driver stop output enable signal 
OP EN ME EP disable 1 = enable 


ШЕН ИКИ S NN 


8.2.6.2.13 ANA CDC5 


0x00000030 ANA СБС5 (0x00000000) ANA CDC5 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved 


ee AONO 


ANA CDC5 


Value 
31:16] | RO |00 [| Reserved —— — | 


AUDIO SMICR [15] RW 0x0 MIC to Audio ADCR enable signal 
0.= disable 1 = enable 


AUXMIC to Audio ADCR enable signal 
CR 0 = disable 1 = enable 

HEADMIC to Audio ADCR enable signal 
ICR 0 = disable 1 = enable 


AUDIO SAILR [12] RW AIL to Audio ADCR enable signal 
0 = disable 1 = enable 
AUDIO. SAIRR [11] RW AIR to Audio ADCR enable signal 
0 = disable 1 = enable 
AUDIO_SMICL [10] UEM ЕЕ MIC to Audio ADCL enable signal 
0 = disable 1 = enable 


AUDIO_SAUXMI AUXMIC to Audio ADCL enable signal 
CL 0 = disable 1 = enable 


HEADMIC to Audio ADCL enable signal 
ICL 0 = disable 1 = enable 
AUDIO SAILL AIL to Audio ADCL enable signal 

0 = disable 1 = enable 


AUDIO SAIRL RW 0x0 AIR to Audio ADCL enable signal 
0 = disable 1 = enable 


[reserved — |[5:0] |RO |00 |Reseved | 
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8.2.6.2.14 ANA_CDC6 


0x00000034 ANA_CDC6 (0x00000000) ANA CDC6 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Reset | 


reserved 


reserved 


OL OL OL OL OR OR OR OR 
| Тре | rw | rw | aw | aw | rw | aw | nw w POO 
| Reset [| o | o | o | o | o | o | о | о | о | о | о | о | о | о | ој so 


ANA_CDC6 


Value 


| reserved 1[91:16] | —————— | Reserved || 

ee DCL [15] Audio ОО PGALBUF o AOL enable signal  -” PGAL BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SADCRA | [14] RW Audio ADC PGAR BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SDACLA | [13] RW Audio DACL to AOL enable signal 

OL = disable 1 = enable 
AUDIO_SDACRA | [12] RW Audio DACR to AOL enable signal 

OL 0 = disable 1 = enable 


Audio ADC PGAL BUF to AOR enable signal 
OR 0 = disable 1 = enable 

Bad ce ANNO Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 


AUDIO SDACLA Audio DACL to AOR enable signal 
OR 0 = disable 1 = enable 


AUDIO SDACRA RW 0x0 Audio DACR to AOR enable signal 
OR 0 = disable 1 = enable 


[reserved  |[7z0] [RO |00 | Reserved | 


8.2.6.2.15 ANA_CDC7 


0x00000038 АМА СОС? (0x00000000) ANA CDC7 
| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type pre GN CEMETERIES 
| Reset | o | o | o Ay o | o | ој ој г fo fo fo fo fo fo fo 
| Bit | 15 | 14 | 13 1 12 | пј ој 9| вј пјоеј 5ј | зј 2ј 1]|0 


reserved 


HPR 


Euge ow ne | ew | aw аи [o ан p ne e аа nw [ни [ви [н o 
| Reset | o | o | o | o | o | o | o | o | о o jo | о | о | o | о | о т 


АМА CDC7 
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Value 


| reserved 1[931:16] | ——— | Reserved || 
оо [15] Audio a to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO SADCRE | [14] RW Audio ADCR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO SDACLE | [13] RW Audio DACL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO SDACRE | [12] RW Audio DACR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO SCGHPL Audio HPL to CGL enable signal 

0 = disable 1 = enable 


AUDIO SCGHPR Audio HPR to CGR enable signal 
0 = disable 1 = enable 

ЕТІ D Audio ADC PGAL BUF to HPL enable signal 
HPL 0 = disable 1 2 enable 


AUDIO SADCRP RW 0x0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 = disable 1 = enable 


ЕО E N З ле, 
HPL 0 = disable 1 = enable 
AUDIO_SDACRP Audio DACR to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO SADCLN | [5] Audio ADC PGAL BUF to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO_SADCRP | [ 4] RW Audio ADC PGAR BUF to HPR enable signal 
HPR 0 = disable 1 = enable 


Нең ae te — = crt. dado СЗ 
0 = disable 1 = enable 
HPR 0 = disable 1 = enable 


preserved 7:0] jRO |00 | Reserved = S y O 


8.2.6.2.16 ANA_CDC8 
0x0000003C ANA СОСЗ (0x00000000) 


не 3 [о Го о Г оо Н 


ANA_CDC8 


Value 


31:16] [RO |00 [|Reseved | 


AUDIO PMIC [15:14] | RW 0х0 MIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(бав) 
10 = 5kOhm (12аВ) 11 = 2.5kOhm 


AUDIO PAUX 13:12 AUXMIC to ADC PGA input resistor select 
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КЕЗ SPREADTRUM SC9820A Device Specification 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12аВ) 11 = 2.5kOhm 
AUDIO PHEAD [11:10] | RW 0x0 HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12аВ) 11 = 2.5kOhm 
8dB 


AUDIO PLI RW 0x0 AIL/AIR to ADC PGA input resistor select 
00 = 20kOhm (0ав) 01 = 10kOhm 
(баВ) 
10.2 5kOhm (12dB) 11 =2.5kOhm 
18dB 


[reserved  — |[70] |RO |00  jReseved (| 


82.62.17 ANA CDC9 


0x00000040 ANA СОС (0x00002080 ANA CDC9 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

Туре И |  — | || A] /— — 
| Reset |! | Бе О осо О | (ЕВН соо О ОО ЕН | БЕП 
| Bit | 15 | 14 | 13/| 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 j| 1 ј ој 
| Name | AUDIO. ADPGARG — |  — AUDIO ADPGALG — | resewed O | 
| Reset | 


RW | а. ығы цҚ ИИ шы 
Lo оо EMI o | o | o | of] o о | o | o [9 [9 oo 


ANA CDC9 


Value 


| reserved 1[91:16] | ———— | Reserved — | 


FAUDIO-ROPGRR ADPGAR | [15:10] 0x8 Audio I—— PGAR Gain control 
G<5:3>=000, G<2:0>= 
000 = -6.0dB 001 = -5.25dB 010 = 
-4.5db 011 = -3.75dB 
100 = -3.0dB 101 = -2.25dB 110= 
-1.5dB 111 = -0.75dB 
G<5:3>=001, G<2:0>= 
000 = 0.0dB 001 = 0.75dB 010 = 
1.5dB 011 = 2.25dB 
100 = 3.0dB 101 = 3.75dB 110 = 
4.5dB 111 = 5.25dB 
G<5:3>=010, G<2:0>= 
000 = 6.0dB 001 = 6.75dB 010 = 7.5dB 
011 = 8.25dB 
100 = 9.0dB 101 2 9.75dB 110 = 
10.5dB 111 = 11.25ав 
G<5:3>=011, G<2:0>= 
000 = 12.0dB 001212.75dB 010 = 
13.5dB 011 = 14.25ав 
100 = 15.0dB 101 = 15.7508 110 = 
16.598 111 = 17.25аВ 
G<5:3>=100, G<2:0>= 
000 = 18.0dB 001218.75dB 010- 
19.5dB 011 = 20.25dB 
100 = 21.0dB 101 = 21.7508 110 = 
22.5ав 111 = 23.25dB 
G<5:3>=101, G<2:0>= 
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000 = 24.0dB 001 = 24.75dB 
25.5dB 011 =26.25dB 

100 = 27.0dB 101 = 27.75dB 
28.5dB 111 = 29.25ав 
G<5:3>=110, G<2:0>= 

000 = 30.0dB 001 = 30.75dB 
31.5dB 011 =32.25dB 

100 = 33.0dB 101 = 33.75dB 
34.5dB 111=35.25dB 
G<5:3>=111, G<2:0>= 

001 = 36.0dB 001 = 36.75dB 
37.5dB 100 = 38.25dB 

100 = 39.0dB 101 = 39.75dB 
40.5dB 111 2 41.25dB 


AUDIO ADPGAL | [9: 4] Audio ADC PGAR Gain control 

_G G<5:3>=000, G<2:0>= 
000 = -6.0dB 001 = -5.25dB 
-4.5db 011 = -3.75dB 
100 = -3.0dB 101 = -2.25dB 
-1.5dB 111 = -0.75dB 
G<5:3>=001, G<2:0>= 
000 = 0.0dB 001 2 0.75dB 
1.5dB 011 = 2.25dB 
100 = 3.0dB 101 = 3.75dB 
4.5dB 111 = 5.25dB 
G<5:3>=010, G<2:0>= 
000 = 6.0dB 001 = 6.75dB 010 = 7.5dB 
011 = 8.25dB 
100 = 9.0dB 101 = 9.75dB 110 = 
10.598 111 = 11.25ав 
G<5:3>=011, G<2:0>= 
000 = 12.0dB 001=12.75dB 010 = 
13.598 011 =14.25dB 
100 = 15.0dB 101 = 15.7598 110 = 
16.598 111 = 17.25ав 
G<5:3>=100, G<2:0>= 
000 = 18.0dB 001 = 18.7598 010 = 
19.5ав 011 = 20.25dB 
100 = 21.0dB 101221.75dB 110 = 
22.5dB 111 = 23.25dB 
G<5:3>=101, G<2:0>= 
000 = 24.0dB 001 = 24.7508 010 = 
25.598 011 = 26.25dB 
100 = 27.0dB 101 = 27.7548 110 = 
28.598 111 = 29.25ав 
G<5:3>=110, G<2:0>= 
000 = 30.0dB 001 = 30.7598 010 = 
31.598 011 = 32.25dB 
100 = 33.0dB 101 = 33.7598 110 = 
34.598 111 = 35.25ав 
G<5:3>=111, G<2:0>= 
001 = 36.0dB 001 = 36.7598 010 = 
37.5dB 100 = 38.25dB 
100 = 39.0dB 101239.75dB 110 = 
40.5ав 111 = 41.25dB 


[reserved ||:0 |RO |00 | Reserved (| 


8.2.6.2.18 ANA_CDC10 


0x00000044 ANA CDC10 (0x0000FCO0) ANA_CDC10 
| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
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| Reset [ОО О О О О АО анови [rc О ни уни ОЗ OO 
| ви | 15 | 14 | 13 [12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | з | 2 | тјо 


| Name | Audio pack G | AUDIO DACRG | reserved 
[м | | | L| | 
[© [єє oon roo eros pena] 


ANA CDC10 


Value 


[reserved —  — [91:16] | ————————— 


OS ке" DACL G | [15:13] 0х7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = OdB 

AUDIO DACR а | [12:10] Audio DACR PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = OdB 


[reserved  |[9:0] [RO  J|Ox0 [| Reserved | 


8.2.6.2.19 АМА_СОС11 


0х00000048 ANA CDC11 (0x00000000) АМА_СОС11 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | мою лов | AUDOAORG | reserved 
RW Pa ‘в 1 11. 
po [о | о 00 No [300] о | о [в 1] О ОО 


ANA_CDC11 


Value 


31:16  ————————— 


AUDIO AOL G [15:12] 0x0 Audio Driver Lineout left channel PGA Gain 
control: 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = Зав 
1110 = бав 1111 = 9ав 
The table below is used to illustrate the pga gain 
before audio PA. For audio PA has ЗаВ fixed дат 
after the PGA 
0000 = mute 0001 = -30dB 
0010 = -27dB 0011 = -24dB 
0100 = -21dB 0101 = -18dB 
0110 = -15dB 0111 = -12dB 
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КЕЗ SPREADTRUM’ 


1000 = -9dB 
1010 = -3dB 
1100 = 3dB 
1110 = 9dB 


SC9820A Device Specification 


1001 = -6dB 
1011 = 0dB 
1101 = 6dB 
1111 = 12dB 


AUDIO AOR G [11: 8] RW 0x0 Audio Driver lineout right channel PGA Gain 

control 

0000 = mute 0001 = -33dB 

0010 = -30dB 0011 = -27dB 

0100 = -24dB 0101 = -21dB 

0110 = -18dB 0111 = -15dB 

1000 = -12dB 1001 = -9dB 

1010 = -6dB 1011 = -3dB 

1100 = OdB 1101 = 3dB 

1110 = 6dB 1111 = 9dB 


preserved 70] jRO |00 | Reserved «—0 1 


8.2.6.2.20 ANA_CDC12 


0x0000004C ANA CDC12 (0x00000000) ANA CDC12 
| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

| Туре . И ЕЕ 

| Reset | ШШШ ОШ TOR күзге | еге ОА О m ШИСИ ШОШ | еее) 

| Bit | 15 | 14 | 13 | 12 | 11 [1019 [ 617 [615 141312 [10 | 

| Name | aubo earna | AUDIOHPLG | X AUDIO HPRG | тема | 
ак ЕЕ БЕВ 


RW 
| Reset | o | o | o | o | o | o | o | o | ој о [о | о | о | о | о | о / 


ANA CDC12 


Value 


3136] |НО |00 [|Reseved 7 |) 


AUDIO_EAR_G [15:12] | RW 0x0 Audio Driver EARP/EARN PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = Зав 
1110 = бав 1111 = 9dB 


Audio Driver HPL PGA Gain control 


AUDIO HPL G [11: 8] RW 0x0 i i 

0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = OdB 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 = -3dB 
1101 = 3dB 
1111 = 9dB 


Audio Driver HPR PGA Gain control 


AUDIO_HPR_G [ 7:4] і і 

0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = OdB 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 - -9dB 
1011 = -3dB 
1101 - 3dB 
1111 - 9dB 
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8.2.6.2.21 ANA CDC13 


0x00000050 ANA CDC13 (0x00006780 ANA CDC13 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Матеј лю бане | reserved 
RW ae ae ee) 
оаа [о јо [1 [Г дро |х Поа | а са асна 


ANA_CDC13 


Value 


31:16 ———————————— 


2086 CG_HPL | [15: 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001 = -27dB 010 = 
-24db 011 = -21dB 
100 = -18dB 101 = -15dB 110 = 
-12dB 111 = -9dB 
G<5:3>=001, G<2:0>= 
000 = -8.5dB 001 = -8dB 010 = 
-7.5ав 011 =; -7ав 
100 = -6.5ав 101 = -6dB 110 = 
-5.5dB 1112 -5dB 
G<5:3>=010, G<2:0>= 
000 = -4.5dB 001=  -4dB 010 = 
-З.5ав 011 = -Зав 
100 = -2.5dB 101= -2dB 110 = 
-1.5dB 1112 -1dB 
G<5:3>=011, G<2:0>= 
000 = -0.5dB 001 = OdB 010 = 
0.5dB 011=  1dB 
100= 1.5dB 101 = 2dB 110 = 
2.5ав 111 = Зав 
G<5:3>=100, G<2:0>= 
000 = 3.5dB 001 = 4dB 010 = 
4.5dB 0112  5dB 
100- 5.5dB 101 = 6dB 110- 
6.5ав 111 = 7dB 
G<5:3>=101, G<2:0>= 
000 = 7.5dB 001 = 8dB 010 = 
8.5ав 0112 ООВ 
100- 9.5dB 101= 10dB 110 = 
10.5ав 
G<5:0>=101,110- 111,111 => 10.5dB 
Audio Class-G Headphone PA left channel Gain 

. 001 = -0.72dB 010 = 
. 0. 9а 
: 110 = 


TT 
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EP SPREADTRUM SC9820A Device Specification 


8.2.6.2.22 ANA_CDC14 


0x00000054 ANA CDC14 (0x00006780 ANA_CDC14 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Nam | — AUDIOCG HPRG | reserved 
RW [шш о у ааа 
оа то јој Га Д |х По 0 О сни 


ANA_CDC14 


Value 


31:16 ————————— 


һар!” CG_HPR | [15: 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001 = -27dB 010 = 
-24db 011 = -21dB 
100 = -18dB 101 = -15dB 110 = 
-12dB 111 = -9dB 
@<5:3>=001, G<2:0>= 
000 = -8.5dB 001-2. -8dB 010 = 
-7.5ав 011 
100 = -6.5dB -6dB 110 = 
-5.5dB 111- 
G<5:3>=010, G<2:0>= 
000 = -4.5dB 001=  -4dB 010 = 
-З.5ав 011 = -3dB 
100 = -2.5dB 101 = -2dB 110 = 
-1.5dB 1112 -1dB 
G<5:3>=011, G<2:0>= 
000 = -0.5dB 001 = OdB 010 = 
0.5dB 011=  1dB 
100= 1.5dB 101 = 2dB 110 = 
2.5ав 111 = Зав 
G<5:3>=100, G<2:0>= 
000 = 3.5dB 001 = 4dB 010 = 
4.5dB 0112  5dB 
100- 5.5dB 101 = 6dB 110- 
6.5dB 111=  7dB 
G<5:3>=101, G<2:0>= 
000 = 7.5dB 001 = 8dB 010 = 
8.5dB 011- ООВ 
100= 9.5dB 101= 10dB 110 = 
10.5ав 
G<5:0>=101,110- 111,111 => 10.5dB 
Audio Class-G Headphone PA left channel Gain 

. 001 = -0.72dB 010 = 
{ 0. 9а 
А 110 = 


зака НИЕ (ЕЕ НЕ 
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(СЗ SPREADTRUM SC9820A Device Specification 


8.2.6.2.23 ANA CDC15 


0x00000058 ANA CDC15 (0x00000000) ANA CDC15 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


reserved 


reserved 


= N N 
| Type | rw | aw | aw | aw | nw | nw | RW | FW | во 0 0 | 
| Reset [| o | o | o | o | о | о | о | о | о | о | о | о | о | о | о | о 


ANA CDC15 


Value 


3116] | RO. |00 |Нвелні | 


AUDIO NG EN [15] RW 0x0 NG enable control 

0 = disable 1 = enable 
AUDIO ма DA | [14] RW NG_DA enable control 
EN 


0 = disable 1 = enable 
AUDIO_NG_PA_ | [13] RW 0x0 NG_PA enable control 
EN 0 = disable 1 = enable 
0 азады mer 
LPW_EN 0 = disable 1 = enable 
AUDIE: CG_DRE | [11] CNN Audio Class-G DRE function enable control 
0 = disable 1 = enable 


AUDIO E DRE m Te Audio ЕЕ G DRE НС s enable control 
0 = disable = enable 


5005 EH POP Audio Class-G depop 918 enable control 
0 = disable 1 = enable 


AUDIO CG POP RW 0x0 Audio Class-G depop function HYS enable control 
HYS EN 0 = disable 1 = enable 


preserved ||:0 jRO |00 | Reserved | 


8.2.6.2.24 ANA CDC16 


0x0000005C ANA CDC16 (0x00000018) ANA CDC16 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | го | 19 | 18 | 17 | 16 | 


reserved 


"t — _ AUDIO POP CHG S чш AUDIO_POP_T 


E БЕШ: ПЕШ rp ER 
К Отту == | o | ofo] 
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(СЗ SPREADTRUM SC9820A Device Specification 


ANA_CDC16 


Value 


| reserved 1[91:16] | —————— | Reserved || 


e o or POP CH | [15:8] 0x0 Audio HP pop-noise reductoin HE os ESTO velocity 

GS 7 signal 00000000 = auto 00000001 
00000010 = 2x 00000100 = 4x 
00001000 = 8x 00010000 = 16x 
00100000 = 32x 01000000 = 64x 
10000000 = 128x 


AUDIO POP EN | [7:6] Audio HP pop noise reduction enable signal 
00 = disable 01 = enable 
charge 
10 = enable discharge 11 = hold mode 


AUDIO_POP_T [ 5: 3] Audio HP [ор noise reduction enable signal 
000 = 0.12ms 001 = 0.25ms 
010 = 0.5ms 011 2 1ms 
100 = 2ms 101 =4ms 
110 = 8ms 111 = 16ms 


БЕШ POP CH ШЕ НР pop-noise reductoin charge resistor 
a power down signal 
1 = power down 


a! POP_SO Ка WE. HP pop-noise reductoin charge soft control 
FTCHG EN enable signal 
0 = disable 1 = enable 


10] [RO |00  jJReseved | 


8.2.6.2.25 ANA CDC17 


0x00000060 ANA CDC17 (0x00000000 ANA CDC17 
| Bit |31) зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [| 18 | 17 | 16 | 


reserved 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 |-7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 | 
| Туре | "v. CRM 
| Аезе! [о | о | ше | шо | шашса БС БСО 9191 891 91: 89 | 


ANA_CDC17 


Value 


31:16] |НО |00 [|Reseved — &— — à h.— — y | 


AUDIO POP CH [[15:14] | RW 0x0 Audio HP pop-noise reductoin charge residual 
GV voltage control signal 

00 = 0.5mV 01 = 1 ту 

10 = 2mV 11 = 4mV 


[reserved |[i3:0] [RO [0x0 | Reserved | 


8.2.6.2.26 ANA_CDC18 
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(СЗ SPREADTRUM SC9820A Device Specification 


0x00000064 ANA CDC18 (0x00000000 ANA CDC18 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17| 16 | 
| Name | reserved 


| Bit |15]| 14| 13] ај 11[ ој 9/8|7,6,|,5|4,3,|2|1| 0 | 
| Name | лв бантом | — AUDIO OG HPRDCV | 
[Reset | o | o | o | o jojo | о | ој о | о | ој о | ој сој ој o | 


ANA_CDC18 


Value 


| reserved ]|[91:16] | RO  јох | Reserved |) 


a [15: 8] ШЕ Audio a G calibration left channel input 
. DOVI 

AUDIO са НРА |[7:0] Audio Class-G calibration right channel input 
. DOVI 


8.2.6.2.27 ANA HDTO 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17| 16 | 
| Name | reserved 

| Туре SaaS СЕ O 
Reset | 193 | RE ОН BE ee qeu EU 
| Bit. {15 | 14 [13 [12 [11 | ој ој вј птјвј 5ј ај зјзј тј о | 


«ҮЗ HE AUDIO HE 


AUDIO V2ADC SEL b 9 AD SDET AUDIO HEAD SBUT reserved 


8.2.6.2.28 ANA HDTO 


Value 


31:16 Шо 99. | [Reserved | 


AUDIO V2ADC . ZA 5] ІШ Ес Audio signal input to ee ee aoe ARADO ТАВА SGI enable signal 
EN 0 = disable 1 = enable 


С aan 11] Audio signal input to AuxADC select 
0000 = disable 0001 = 
HEADMIC_IN 
0010 = GND_DET 0011 = 
HEADSET_L_INT 
0100 = HEAD ОВО |. 0101 = VDDVB 
0110 = VDDAO 0111 = 
VDDPA 
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(СЗ SPREADTRUM SC9820A Device Specification 


1000 = CPVDD 
MICBIAS 

1010 = AUXMICBIAS 
HEADMICBIAS 


AUDIO HEAD ІМ | [10] RW 0x0 Head microphone insert detect circuit power down 
S PD viae 
= power up 1 = power down 
N TA microphone insert detect circuit vref voltage 
select signal (VDDIO=2.8V) 
00 = 2.7V 01 =2.5V 
10 = 2.3V 11 22.1V 
AUDIO HEADDE | [ 7] Е head microphone detect circuit power down 
TECT_PD ШЕГІ 
= power up 1 = power down 


Е headset insert detect voltage select signal 
(VDDIO=2.8V) 

00 = 2.70 01 = 2.5% 

10 =2.3V 11= 2.1% 

Audio head microphone button pressed detect 
voltage d signal (VDDIO=2.8V) 

0000 = 1.0V 0001 = 0.95V 

0010 = 0.9V 0011 = 0.85V 

0100 = 0.8V 0101 = 0.75V 

0110 2 0.7V 0111 = 0.65V 

1000 = 0.6V 1001 = 0.55V 

1010 = 0.5V 1011 =0.45V 

1100 = 0.4V 1101/1110/1111 = forbidden 


[reserved  |[O0] [ВО |00 | Reserved | 


8.2.6.2.29 ANA_HDT1 


0x0000006C ANA_HDT1 (0x00000300) АМА НОТІ 
| Bit | 31 | 30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


AUDIO HE | AUDIO HE 


AD APP.G | AD APP. P сс 


АМА_НОТ1 


Value 


| reserved  |[3116 | RO јох [| Reserved | 


О (НГ wm | Audio a pull up power down signal 
T PU PD 0 = power up 1 = power down 
Audio Head L INT pull up power down signal 
ІМТ PU PD 0 = power up 1 = power down 
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(СЗ SPREADTRUM SC9820A Device Specification 


S TYPE 00 = Tie High 01 = Tie Low 
10 = No Spring 11 = forbidden 


AUDIO HEAD A | [11] RW rd Headmic APP function enable signal 
PP EN AE = disable 1 = enable 


aye HEAD_A | [10: 9] 0х1 Headmic APP function Gain control 
00 = 34dB (*50) 01 = 40ав (*100) 
10 = 43.5dB (“150 11 = 46dB (“200 
овіч HEAD А | [8: 7] 0х2 Неаатіс APP function E da 
00 = 100kHz = 
10 = 70kHz us Е бына 


[60] [RO |00 | Reserved | 


8.2.6.2.30 ANA_HDT2 


0x00000070 АМА НОТ2 (0x000004D8) ANA HDT2 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

| Type — |...  . . | 
I; TN БОШ ЕШШ ESSERE ШО ШЕЕ EE] О ESSE ERES ШЕГИ [EGET] 
| Bit | 15 | 14 | 13 | 12 | 11 | ој 9 | 8 | 7 | 6 ј| 5 | 4 | 3 | 2 | 1 jJ о | 


AUDIO IMP AUDIO IMP AUDIO IMP. AUDIO IMP renewed 
D STEP I D STEP T D REFR D R1 


туре pepe prec p вн | пи [| м | м РО 
| Reset | о | о | о | о | о | | oW о | [о | (ЕЕ ЕЛЕНЕ 


ANA_HDT2 


Value 
|Reseved | 


| reserved —  — | [31:16] | RO. |00  |Reserved 

Headset Impedance detect CUR enable signal 
UR EN 0 = disable 1 = enable 

Headset Impedance detect BUF enable signal 
UF EN 0 = disable 1 = enable 

Headset Impedance detect CHOP enable signal 
HOP_EN 0 = disable 1 = enable 


EAE N IMPD A mA Headset Impedance detect ADC enable signal 
EX EA Ај ЕМ 0 = disable 1 = enable 


AUDIO IMPD A e3 | ШЕГЕ Impedance detect ADC reset enable 
DC_RST Е 
0 = disable 1 = enable 
О ST 


Headset Impedance detect step select (128 
steps) 

00 = 1.6uA 01 = 0.8uA 

10 = 0.4uA 11 2 0.2uA 

Headset Impedance detect step time select (128 
steps) 

00 = 0.5ms 01 2 1ms 

10 =2ms 11 2 4ms 


AUDIO IMPD R ud 5] Headset Impedance detect ref resistor select 
EFR 00 = 4k 01 = 2k 

10 = 1k 11 = 0.5k 
AUDIO IMPD R1 | (4: ный Headset Impedance detect measure resistor 

select 

00 = 5k 01 = 10k 
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(СЗ SPREADTRUM SC9820A Device Specification 


О Ы“ 10 г 20K 11 = 40k 
[reserved 2:0] |RO |00 | Reserved «—0 | | 


8.2.6.2.31 АМА 5750 


0x00000074 ANA_STSO (0x00000000 ANA_STSO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


AUDIO POP 
reserved 


ANA STSO 


Value 


| reserved _ |[31:16] | RO. |0x0 [| Reserved © | 


a [15] 0x0 a over temperature protection circuit alert 
AG 5902) 


= normal 1 = over temperature 
[bb DONE (бај 19 BAN [55 [о IMPD current ane stable flag 
DD DONE 0 = charging = charging stable 
LUE DOE TL ND S Audio IMPD current DE stable flag 
UB DONE 0 = discharging 1 = discharging stable 
AUDIO_CG_HP_ | [12] W^ Gen Class-G calibration data valid signal 
DVLD = not valid 1 = data valid 
AUDIO HEAD B | [11] ae А head microphone button press alert signal 


UTTON need software anti-dither) 
= normal Р = button press 


AUDIO_HEAD_IN | [10] Audio head microphone insert alert signal (need 
SERT software anti-dither) 
0 = normal 1 = plug in 


Бем HEAD_IN ШИШЕ head microphone insert alert signal (need 
SERT_2 software anti-dither) 
EF - normal 1 = plug in 


Pate POP FL E 7] Audio HP pop-noise reductoin charge alert flag 
00 = charging/discharging 01 = half 
finished 
10 = three quarters finished 11 = near 
finished 


| OVP_FL ШК battery over voltage protection circuit alert 
ШЕГІ 
= normal 1 = over voltage 
иШ aM E seemed for further use 
[reserved  — [[4:0] |RO |00 | Reserved | 


8.2.6.2.32 ANA STS1 
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КЕЗ SPREADTRUM SC9820A Device Specification 


0x00000078 ANA_STS1 (0x00000000) АНА 5151 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | 
| Reset | 


reserved 


a a a о ec, Fe ЧАЙ 
Lo LEES EET КЕНО С ЕСО lololol ol oio РЕСЕН РАСО ПОЗ ЕС 
| Bit | 15 [14 | 13 12 | п | ој 9 | 8) тј бј 5ј at з | 2ј fo 
| Nam | АА ocr rae | reserved | 
| Reset | 


АМА 5751 


Value 


31:16] (НО Вос | Reserved ЕРЕН 


ПБ: 6] 0х0 Audio Driver over current protection circuit alert 
signal 
12'h0 = normal others = abnormal 
<9:8> for PA 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0> for Headphone & 
Class-G 


preserved (|50 jRO |00 | Reserved | 


8.2.6.2.33 АМА 5752 


0x0000007C АНА. 5152 (0x00000000) ANA 5152 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | диосонрроо | Арсен м | 
| NON Ҹә вс | 
| Reset | o | o | o | о | o | o | o | o jo o so go |o | о | с | o 


ANA STS2 


Value 


| reserved. ][|[91:16] | RO. |0x0 | Reserved | | | | | | | | | 


Sa CG HPL | [15: 8] 210771 Audio a G calibration left channel output 
_DCVO 
er CG_HPR eae ee | Audio Class-G calibration right channel output 


8.2.6.2.34 DANGL 


0x00000080 DANGL (0x00000000) DANGL 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Name | 
| Reset | 
Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 [8 | 7 [6] 5 | 4] 3 |2 | 1| 0j 
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GR SPREADTRUM ww ome ть" 5С69820АРеуісе Specification. 


reserved 


Value 


31:16] | HO 100 [Reserved | 


AUDIO DANGL [15] PANNE: ЕЕЕ — M noise gate control for left channel: 0 : no 
noise, 1: noise 


[reserved — | [14:0] | ВО |00 | Reserved | 


8.2.6.2.35 DANGR 


0x00000084 DANGR (0x00000000) | | DANGR  J — | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 

fl oe Sa eS aS RUNE o кш] 
| Reset | o {o |o | o | o | ој ојојојојојојојојојој 
| Bit | 15 | 14 | 13 | 12 | пј 10 | 9 | 8 | 7 | 6 jJ 5 | 4 | 3 | 2 | 1 | 0 | 


Pg 


reserved 


Value 


31:16 —— [Reserved | 


AUDIO DANGR [15] Dac noise gate control for M —X— channel: 0 : no 
noise, 1: noise 


[reserved — |[i40] [ВО |00 | Reserved | 


8.2.6.2.36 DRE 


0x00000088 DRE (0x00000000) [DRE | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


| Type еее 
| Reset | o | ој o | ој о | ој ој ој е јојојојојосјојој 
| Bit [| 15 | 14 | 13 | 12 | $1 | ој 9 | 8) 7 |6 | 5 | 4|3З3)|2)1)0. 


reserved 
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КОЗ SPREADTRUM SC9820A Device Specification 
| Reset | о ООО ООО о О ООО ЕН Јако кете ERES 


DRE 


Value 


| reserved  1|[91:16] | ———— | Reserved | 


aU [15] Audio 6.5MHz DRE СРЕТНЕ ЕТЕ лат update Enable signal 
DT EN 


[reserved  |[14:0] | АО |00 | Reserved | 


8.2.6.2.37 DIG_CFGO 


0x0000008C DIG_CFGO (0x00002000 DIG_CFGO 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Туре |е тата pe I ——— — s 
| Reset | © | 5 [ү] || ИО ОЗ Е ОЗ |6] 
EE eee eee 


m d Б D 26 


e ar aa ar ar Par Pa 
шана ҚҚ 


DIG_CFGO 


Value 
OS Ch | 


31:16] | RO |0x0  |Reserved 


1: noise gate signal from PAD 

0: noise gate signal from ADI block 
audio adie loop | [14] 0x0 audio adie loop enable 
en 1: enable 

0: disable 


a loop тар | [13] 0х1 audio adile loop mapping select 
1: mapping with rotation 
0: no rotation 


adc en r [12] RW 0x0 audio adie ADC path right channel enable 
1: enable 
0: disable 

dac en r [11] RW 0x0 audio adie DAC path right channel enable 
1: enable 
0: disable 


adc en | [10] RW 0x0 audio adie ADC path left channel enable 
1: enable 
0: disable 


dac en | 


0x0 audio adie DAC path left channel enable 
1: enable 
0: disable 


[8:0] [ВО |00 | Reserved | 
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(СЗ SPREADTRUM SC9820A Device Specification 


8.2.6.2.38 DIG_CFG1 


0x00000090 DIG CFG1 (0x000069A0 DIG CFG1 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Reset | 


reserved 


БЕРЕР РГН Ғы МЕНЕ нын 
Lo |0 Oa | | | айға lololo веда elo lolol oo] 
| Bit |15| 14 | 13 | 12 | $1 | ој 9 ј 81716 [5 [4 |312 |110 
| Name | orp_poTHD | oTP_PRECIS |  ocerPb HD | ОСР precis | тема | 
| Type || вм | nw | ғ | «mw 0 
| Reset [о | s | " | o | s | о | о oss ј ој  ј о ој о | о | о 


DIG_CFG1 


| "еее = || раат | 
alue 

[reserved | [31:16] [RO |Ox0 | Reserved |) 

OTP protect timer step(typical clock 1k 

OCP protect timer step(typical clock 1k 

| гезегуеа sf [3:0] [RO [0x0 | Reserved 


8.2.6.2.39 DIG_CFG2 


0x00000094 DIG_CFG2 (0x00002100 DIG_CFG2 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


js p^ 
OVP PD THD OVP PRECIS 


NUN ЕТИ БЕН RN e СИИ TT 
07| o | or» ggg o | с lo | с| с | с | o MEM 


ра CFG2 


Bon s ы тоте аш ИИ 
Value 
ОРТТО у поры al 


AUD_CLK_SEL "sr от —— audip protect clock select 0: 32K , 1: 1k 


PA SHUTDOWN | [ 7] RW 0x0 PA shutdown enable for pa ovp 
_ЕМ2 1: shutdown control enable 
0: shutdown control disable 
РА тамы PA shutdown enable for pa оф 
1: shutdown control enable 
0: shutdown control disable 
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иуи _ SC9820A Device Specification 


РА Ro UPS [ 5] PA shutdown enable for pa ocp 
1: shutdown control enable 
0: shutdown control disable 
NEN SHUTDOW | [ 4] AOR shutdown enable 
К 1: shutdown control enable 
0: shutdown control disable 
LOL SHUTDOW | [3] AOL shutdown enable 
N EN 1: shutdown control enable 


0: shutdown control disable 


REN | SHUTDOW | [ 2] EAR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


a SHUTDOWN | [ 1] HP shutdown enable 
1: shutdown control enable 
0: shutdown control disable 
| Reserved ES ü O 


[0] — [ВО |00  |Reserved 


8.2.6.2.40 DIG CFG3 


0x00000098 DIG CFG3 (0x00000000 DIG CFG3 
| Bit [31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
| Type | 


КЕ 


DIG_CFG3 


Value 


[reserved —  — |[31:16] | RO |00 | Reserved | 
Еее РГЕ e ЕЕ не 
N CLR 1: clear AOR shutdown, recovery AOR en 
За трон игнор Банин __ 
N CLR 1: clear AOL shutdown, recovery AOL en 


ING BN 70 |“ уваат, recovery EARen — | 
N CLR 1: clear EAR shutdown, recovery EAR en 
ста ДУ | | Т dear shutdown, recovery HP en 
CLR 1: clear HP shutdown, recovery HP en 
i ee И СИ (о 
1: clear PA shutdown, recovery РА еп 


RUS INT_CLR Audio int clear 
8.2.6.2.41 DIG_CFG4 
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0x0000009C DIG_CFG4 (0x00000000) DIG_CFG4 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17| 16 | 
| Name | reserved 
| Type | 


Type БАРТО СЕЗАР, РИ 
| Reset [о | о [оо [о [о [о [о [о [оо [о [оо] 0 | 
| Bit 15 | 14 [13 [ 12 11 | 10 [9 [8 |716 [5 | чај зј2јтј о | 
| Name мома м 
| Type | мм О О А О О 
| Reset? o Јо | о | о| ој о | о | о о | ој о јо ј ој ојој ^0 | 


DIG_CFG4 


Value 
31:16] | RO |00 | Reserved 2) 
AUD INT EN 
preserved  [[7:0] |RO |00  jReseved |) 


8.2.6.2.42 DIG STSO 


0x000000A0 DIG 5150 (0x00000000) DIG STSO 
| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 
| Туре ЕЕ — — О Е ЕЕ ОТ 
Reset | ES ESSET ESSERI IEEE EE Б o0 | 
| Bit | 15 | 14 | 13 | 12 | 11 | ој 9 | 8 | 7 J| 6 | 5 | 4 | 3 | 2 ' 1 | 0 (| 


B 


ра STSO 


Value 


[reserved — |[91:16] | HO |Ox0 Веѕемеа | 
Sa [15] 0x0 lor shutdown status 
N 


LOL SHUTDOW | [14] lol shutdown status 
N 


EAR_SHUTDOW | [13] ne dem ear shutdown status 
N 


HP SHUTDOWN 19—85 —-29— hp shutdown status 
PA_SHUTDOWN pa shutdown status 


AUD_IRQ_RAW [10: 3] et 

6 | pop ка, 
ovp irq, 

ор іга, 

ра оср (а, 
lor ocp ка, 
lol ocp irq, 
ear оср (га 
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[reserved  |(2:0| JRO. |00 | Reseved 24) 
8.2.6.2.43 DIG STS1 


0x000000A4 DIG STS1 (0x00000000) DIG 5151 
| Bit [31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [| 18 | 17 | 16 | 


reserved 


reserved 


e| о оу MENU 
| Reset | o | о | о Јо | о | о | о | o |о јо | ој ој ојојој 09 | 


DIG_STS1 


Value 


[reserved | [S116] |RO |00 | Reserved | 


AUD | "NOR ICMEK— MSK [15: 8] 0x0 

табы 
ovp_irq_msk, 
otp_irq_msk, 

pa ocp irq msk, 
lor ocp іга ток, 
lol оср ка ток, 
ear оср (га ток, 
hp оср ка ток 


[reserved 7:0] [RO X JOx0 | Reserved | 


8.3 125 Serial Interface 


8.3.1 General Features 


There are three groups of I2S interface signals between the audio codec and the VBC block, two 
groups аге for the ADC channels, and the other is for the DAC channels. 125 serial communication is 
performed via three one-bit signals: a clock signal, а data signal and a synchronization signal. 

The three groups of 125 serial interface signals are defined as in Table 8-4. 


Table 8-7 125 interface list 


ADCO1 BCLK ADCO! bit clock signal 


ADCO1 LRO ADCO!1 synchronization signal 
ADCO1 SDATA АОСО1 data signal 
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ADC23_BCLK ADC23 bit clock signal 
ADC23_LRO ADC23 synchronization signal 
ADC23_SDATA ADC23 data signal 


DAC_BCLK DAC bit clock signal 
DAC_LRO DAC synchronization signal 
DAC_SDATA DAC data signal 


1) Masterand Slave Audio Codec is the master of the serial interface, meaning that the audio 
codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, 
ADC_LRO, ADC_SDATA are all output from audio codec to VBC interface. For the DAC 
channel, DAC_BCLK and DAC_LRO are output from audio codec to VBC interface, and 
DAC_SDATA, which is generated on DAC_BCLK and DAC_LRO by VBC interface, is output 
from VBC interface to audio codec. 


2) Synchronization For the ADC channel, ADC_LRO and ADC_SDATA are generated on 
ADC_BCLK falling edge by the audio codec, and to ensure a data transmission robust to 
setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of 
ADC_BCLK. On the other hand, for the DAC channels, DAC_LRO is generated on 
DAC BCLK falling edge by the audio codec, so VBC interface also generates DAC_SDATA 
оп DAG_BCLK falling edge, and the audio codec samples DAC_SDATA оп DAC. BCLK rising 
edge. 


3) Frequency Relationship Тһе audio codec MCLK (Main Clock) frequency is equal to 12 
MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is different. The 
mean frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK 
cycle difference max) when Ts (= 1/Fs) is not an integer multiple of MCLK period. For instance, 
if Fs = 44.1 kHz апа BCLK frequency is equal to 3. MHz, the mean LRO period is equal to 
68.02721... BCLK periods, and so the number of BCLK cycles between two LRO high-levels 
varies between 68 and 69. Table 7-5 describes the relation between MCLK, Fs and BCLK 
frequency. 


The serial interfaces can work in two modes: DSP mode or I2S mode. The mode is selected through the 
VB AICR register described in Section 8.6. The following two sections describe the two serial interface 
modes in detail. 


8.3.2 DSP Mode Timing 


In DSP mode, DAC. LRO or ADC LRO signal is а one ПАС BCLK or ADC_BCLK cycle high-level 
pulse. DAC. SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, 
left channel first, from MSB to LSB, then right channel, from MSB to LSB. There is no delay between 
left and right channel transmission, so word length (16 bits data width) must be taken into account 
when transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each 
cycle. The following two figures show the timing of the DSP interface modes. 
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Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


4 » 
ADC BCLK | | | bs i | | | |. | | ES i 
ADC_LRO | | i ] i | | | 
ADCSDATA о [mee] в Геро гр 
a >< > 
Mono channel data Mono channel data 


Figure 8-8 ADC serial interface timing in DSP mode 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


а | | | "4 | | | Lt | НЕ 


DAC_LRO 


DAC_SDATA 


E > 


Left channel data Right channel data 


Figure 8-4 ПАС serial interface timing in DSP mode 


8.3.3 125 Mode Timing 


In 125 mode, ПАС LRO or АРС LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 32. 
Therefore, duty cycle of LRO is different from 5096. DAC or ADC SDATA transmission has to start one 
BCLK cycle after LRO edge. 

For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel 
data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data 
are sent twice in each cycle. Depending on data word length (16 bits supported only), SDATA is 
filled with ‘0’ until next channel transmission. The following two figures show the timing of the 125 
interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


mi 
32 BCLK cycles >a Remaining BCLK cycles >. 
Axio — 5 | ЕЕ — 
een Га Testy Des» o Ies] — Des T 
» - a" 
Mono channel data Mono channel data 
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Figure 8-5 АРС serial interface timing іп 125 mode 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


32 BCLK cycles Remaining BCLK cycles 


>q 


DACLRO | ———1 | | | | | | | | | | | | 
ЕУ | | uen ЕИ = 
a > < > 

Right channel data Left channel data 


Figure 8-6 |. DAC serial interface timing іп 125 mode 


8.4 VBC Interface 


8.4.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling with Audio 
Codec. Digital high-pass filters, digital gain, SRC, ALC, NGC, side tone module and loop path are also 
implemented in VBC for special applications. 


8.4.2 Features 


е Both APB bus and DSP 2 bus are supported in VBC module interface. They are able to access 
the same VBC control registers 

e Support Four ADC channels 

e Support two DAC channels 


e Slave IIS serial interface for ADC and DAC channels with Codec or other masters like FM and 
BT 


e Support 5 groups of ADC/DAC IIS interface selected by software 


e 4320x16 SRAM are used as ADC ping-pong buffer, in which address 0~159 is for 
ADCO/ADC2, and address 160-319 is for ADC1/ADC3 


e 2 320х16 SRAM are used as DACO, DAC1 ping-pong buffer, in which address 0-159 is for 
DACO, and address 160-319 is for DAC1 


e Max buffer size supported is 160 

e Support DMA access 

e DAC SRC is implemented for converting sample rate 

e DAC 6th-order ПВ filter are designed for application such as high-pass filter and EQ 
e DAC auto-level control(ALC) is supported 
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• Another 4"-order IIR filter are implemented as EQ, and the position of the 4"-order EQ can be 
configured to be in front of ALC or behind ALC 


e DAC noise gate is implemented 

e DAC digital gain is supported 

e Two channel data of DAC can be mixed by different ways 

e DAC output limit is supported 

e DAC output can be selected as 16 bits or 24 bits 

e ADC SRC is implemented for converting sample rate 

e ADC digital gain is supported 

e Side tone is supported 

e  High-pass filter is included in side-tone 

e Two channel data of side tone can be mixed by different way 

e ADC input signal can be sent to DAC through side tone, mixed with DAC data at two positions 
e DAC output signal can loop to ADC 

e ADCO01 and ADC23 interrupts will be sent to software if one ADC buffer is full 


e DAC interrupt will be sent to software if one DAC buffer is empty 


8.4.3 Function Description 
ADC23 Ping- 
Pong Buffer 
ADCO1 Ping- 
Pong Buffer 
— d» 
»M ADC23 aen Config 
sync 
> U » 125 > FIFO > Control + > ad23 int 
——r— X SLAVE Registers 
— d» 

1 > ай01 int 
———» қ 
--- >M ADCO1 ore VBC Function — > da int 
— U |— 125 р-р = module and Path 
Я SLAVE 

x Control — nus Р APR 

ке Ш--» Control О 
« Registers X ZB 
1 M DAC : а us 
« U < 125 < БО © <— 

1 X SLAVE » dma req 
<—— іта аск 


DAC Ping- 
Pong Buffer | 


Figure 8-7 Voice Band Digital Interface 


Both APB and Z-bus can control Voice Band independently. They are able to access the same VBC 
control register. Through configuring register, six channels ADCO, ADC1, ADC2, ADC3 DACO and 
DAC1 can be shut down independently. All VBC function modules work at 26M clock, which can also 
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be shut down. Interrupt will be sent to software after the data in the ping-pong buffer is full for ADC 
channel, or empty for DAC channel. 

In the global register, control register “урс асс” is used to select which core will control VBC. . 

DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request 
will be sent to DMA after the data in the ping-pong buffer is full for ADC channel, or empty for DAC 
channel. 

Async-FIFO is implemented at the boundary of 125 clock domain and the VBC function clock domain. 
One of the five group 125 interface is selected to be connected with VBC. 
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8.4.3.1 Path Control and Function Module 


DG аас0 
— */-/0 */-/0 
Ж | z 24bit DACO 
> »(y э +) » » 7 >= >(+ А 
МЛ dd Е C á x N F 
DAC DAC | | DAC 
| | x Q * G I [> 
Buffer SRC | | uU. | E +/-/0 F 125 
l6bit | | z TN bit 
>| » (X) r (+ > » 0 уз . (+ 0 
| - | || u^ A z ©, DACI 
DG дас! 
LJ 
* 
N N 
E = 
SFIFO 
X X 
CO а 
A A Side 
HPF | HPF Tone 
А А 
Mixer 
A A 
DG adcO MUX MUX ADCO 
J M «+ АА АА 
l6bit ARMS. U iil li м «— 0 
< м t x < < ж U te 
0%) Past 
ADCOI Ќ | P с | | ADC 
Buffer “1 Q SRC 
YN. м 6 Е 125 
16bit (XJI U P М 
\ + х < < |< “ж 
<— 0 
DG_adcl 
ADCI 
ADC2 
DG adc2 f 
16bit p U (о 
| < ы X «< < + * «< 
(Өй Ae РЕНА 
ADC23 pw Е ADC P 
| | 1 ADC 
Buffer КА „и 5 src} р ps 
т (у 0 и 
ECOL м МР » L Ol ty e 
| } X «— 0 
DG adc3 
ADC3 


Figure 8-8 VBC Path Control 


The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


e ADC loop to DAC 


e Side tone module is implemented between ADC and DAC path, and through the side tone 
module, ADC data can loop to DAC, either to the input of DAC HPF, or output of DAC channel, 
added or subtracted by the DAC data. 


e DAC loop to ADC 
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e The output of DAC can also loop to ADC path, after right shifting 8 bits and into the ADC digital 


gain module 


e Digital Gain (DG) 


Adigital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 


parsed as follows.. 
Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
Y 
G0.75[Gi] = [ 128 117 108 99 90 83 76 70 | 
М = DG[6:3] = 0,1,2,3,4,...15 


24bits 
(DAC) 
16bits 
i (ADC) 


16bits | 


Figure 8-9 VBC Digital Gain 


e. Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left and 
right channel data input to the mixer, and different mixing operation will be implemented according to 


the control registers. 
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+1/-1 
L ! L 
0 +1/-1 
R x > R 
Figure 8-10 VBC Mixer 


e _6'-order EQ 
The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 parts. 
Each part is а 2™-order IIR, and implemented іп one module, named vbhp_s01.v, vbhp s23.v and 
vbhp. 45.v. In each 27% огаег IIR, DACO and DAC1 share the hardware, so after a valid-in signal, the 
DACO data are processed first, and then the DAC1 data are processed. After DAC1 data processing 
finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, and configured in 
the control registers 
All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and extended 
2 bits to be 34bits, and the output data are 28bits for ALC module processing or directly to EQ4.. 
Note: whether EQ4 or ALC is after EQ6 is controlled by control register 
Note 1: The input 16bit data of the 6-band IIR are left shifted 16bits and then extended to be 34bits, 
but the output 34bits data from the 6-band IIR are first right shifted 6 bits to be 28bits, pass through 
ALC, clipped to 24bits, and then right shifted 8 bits after the limiter to be 16bits. 
Note2: Since the input data is 16bits left shifted, and the output data are 6+8=1 4bit right shifted, if the 
digital gain and the 6-band IIR are both configured to be bypass-state, the output of DAC is 4-times 
amplified. 
Note3: If the 6-band IIR is enabled, the following configuration of the 43 HPCOEF registers is 
corresponding to the bypass-state of the 6-band IIR 
НРСОЕЕО: ‘h1000 HPCOEF1: ‘h4000 HPCOEF2: 'h4000 
HPCOEFS3:'h0000 HPCOEF4:'h0000 НРСОЕҒБ5: 10000 HPCOEF6: h0000 
НРСОЕРТ: ’h1000 НРСОЕҒ8: "4000  НРСОЕЕ9: 'h4000 
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HPCOEF 10: 
HPCOEF 14: 
HPCOEF 17: 
HPCOEF 21: 
HPCOEF 24: 
HPCOEF 28: 
HPCOEF31: 
HPCOEF35: 
HPCOEF38: 
HPCOEF42: 


"0000 
"1000 
"0000 
"1000 
"0000 
"1000 
"0000 
"1000 
"110000 
"1000 


HPCOEF 11: 
HPCOEF 15: 
HPCOEF 18: 
HPCOEF 22: 
HPCOEF25: 
HPCOEF 29: 
HPCOEF32: 
HPCOEF36: 
HPCOEF39: 


'h0000 
"4000 
"10000 
"4000 
'h0000 
"4000 
'h0000 
"4000 
'h0000 


HPCOEF 12: 
HPCOEF 16: 
HPCOEF 19: 
HPCOEF23: 
HPCOEF26: 
HPCOEF30: 
HPCOEF33: 
HPCOEF37: 
HPCOEFA0: 


"10000 
"4000 
"10000 
"4000 
"110000 
"4000 
"10000 
"4000 
"110000 
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HPCOEF 13: 'h0000 


HPCOEF 20: 'h0000 


HPCOEF27: 'h0000 


HPCOEF34: 'h0000 


HPCOEF41: 'h0000 
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50 BO 0 A0 0 51 во 1 AD. 1 
dec e (а(х) — (9 Омен CON E e (х 


| 34bits і 
s = 
(2ъ00, D[31:0] ] 2 i 


<<16 


16bits 


A 
А ` 
-AL2 h 
B12 ја Al ВІ з 22? 
>>15 A» + Je 5515 5515 5515 
Ж ра 
B2 2 -A2 2 B2 3 A2 3 
5 № 5515 Tw 5 № 15 
54 Во 4 A0_4 55 B0 5 40.5 56 
„Өг EEG) ; bod Ora >(x) ыс ЕШ 
H 2 
BL4 ALA hae ALS 
15 15 15 15 
Pa 77 
В2_4 -A2_4 В2 5 -А2 5 
к »15 № 15 D> p> >>15 
Figure 8-11 VBC 6-order DAC IIR filter 


. 4"-order EQ 
Тһе 4"-order IIR high-pass filter is just implemented by the first section of 274 orger IIR and the third 
section of 2"-order ИВ. 
As for the ALC module, please refer to the document “Shark VBC_ALC Design Specification". 
The 8bits hp limit control register is for the output limit logic. The output signal also can be limited to an 
expected value, and the value is hp limit[7:0]« «16 16'hFFFF. 

e Side Tone 
The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the 
high-pass filter should be configured by software. The digital gain of side tone is the same with the 
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DAC and ADC channel digital gain. 

1- 7" Gi = DG[2:0] = 0,1,2,3,4,5,6,7 

h(z = (1-1>>(N+1)) Ps 

1- (1-1>>N) 7" G0.75[Gi] = [ 124117 108 99 90 83 76 70 | 
M = DG[6:3] = 0,1,2,3,4,...15 


N= НРЕ[3:0] =0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


r 


222222222. | G0.75[Gi] | 
246$ | 24bits 16bits! | 
i © Е. a N a 
- | ШЕ | 
І x | Дімне ‚+ | — м 
| 
[m асс 24bits 
>>М 
HPF by-pass 16bits 
>>1 
Figure 8-12 VBC Side Tone 
e DAC SRC 
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Basic function of DAC SRC for audio with ХТ, X2, X4 


32K/44.1K/48K 
= 32K/44.1K/48K 
16K/22.05K/24K 2 SRC . 
—it > FIR > 
(2 
рас | 163 
8K/11.025K/12K 4 SRC 
M > FIR 
U4 
Basic function of DAC SRC for audio with ХІ, X44.1/32, Х44.1/48 
44.1K 
44.1K L 
195 
32K n 1 
Pp вк K | | | | 
U3_32K | 388K | 
FIR FIR 
f° Г 0з 96K || ni Г U49 288K ry 
195 | i! | 
| | 
48K әк | | 


Figure 8-13 VBC DAC SRC 


DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different input 
sample rate, the configuration of the control register is different. Generally the DAC SRC module 
includes two part, the first part invert the input sample rate to be X1, X2 or X3, which will be one of 32k, 
44.1k or 48k, and the second part will continually convert to 44.1k finnaly. 

e ADC SRC 

Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 


44.1K 
44.1K idm 
195 
32K im 1 
pum, | „ру FR PS | || | 
U3_32K | 285K. | 
FIR FIR 
> c > > | 
On n U3 96K [| ғ > U49 288K pd | 
195 || | | | 
| | | | 
48K 
-» 2 H> FIR os 
| U2_48K 


Figure 8-14 VBC ADC SRC 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 
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8.4.3.2 Clock Domain 


Totally four clocks input to voice band interface: 
e ADC BCLK for ADC 125 Slave block 
е DAC BCLK for DAC 125 Slave block 
e АРВ clock or Z bus clock for ADC,DAC data buffer 
e CLK VBC for all VBC functional blocks 


8.4.3.3 125 Slave Interface 


The 125 slave interface receives serial ADC data under the control of ADC_BCLK and ADC_LRO, 
which are generated by audio codec I2S master interface, and sends serial DAC data under the control 
of DAC_BCLK and DAC_LRO, which are also generated by audio codec 125 master interface. 


8.4.3.4 Digital Audio Data Buffer 


Two 1600x16 SRAM work as ping-pong buffers for each channel. The 4 1600x16 SRAM for DACO and 
DAC1 ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 ~ 159 in each SRAM is 
DACO ping-pong buffer, and the address 160-319 in each SRAM is DAC1 ping-pong buffer. It's the 
same for ADCO/ADC1 ping-pong buffer and ADC2/ADC3 ping-pong buffer . 

Received voice data are read out from ADCO, ADC1, ADC2 and ADC3 data buffer by software, and 
data for transmit are sent to DACO, DAC1 data buffer also by software. Buffer size is programmable 
from 1 to 160 words. ADCO!1 interrupt(shared by ADCO and ADC1) and ADC23 interrupt(shared by 
ADC2 and ADC3) will be generated when ADC data buffer is full (written by hardware), and DAC 
interrupt (shared by DACO and DAC1) will be generated when DAC data buffer is empty (read by 
hardware). Voice interrupt frequency can be calculated from the buffer size. For example: when playing 
voice at 8 kHz sampling rate, buffer size is 160 words, the interval between two interrupt is: 125 us x 
160 - 20 ms. 

If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not changed, 
two interrupts should be synchronized (within one voice sample duration), either one can be used as 
buffer full/empty interrupt. 

Address counter for each path will be reset to zero after interrupt is generated or at VBENABLE 
register (VBDABUFFDTA bit 15) changing from low to high. 


8.4.4 Control Registers 
8.4.4.1 Memory map 


AP base address: 0x4002 0000 
CPO ARM base address: 0x0202 0000 
CPO DSP base address: 0x2202 0000 
CP1 ARM base address: 0x0202 0000 
CP1 DSP base address: 0x2202 0000 
CP2 base address: 0x0202 0000 
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Note: 
If access through APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 


Onser adaress [Name је | 
мере 
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[Orset aadress [Name је | 
Гент [ше Г 
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DAC 6 band IIR High-pass filter coefficients 50 
0x0100 HPCOEFO H ; 

high 16bits 

DAC 6 band IIR High-pass filter coefficients 50 low 
0x0104 НРСОЕЕО | | 

8bits 

DAC 6 band IIR High-pass filter coefficients b0_0 
0x0108 HPCOEF1_H | ' 

high 16bits 

DAC 6 band IIR High-pass filter coefficients b0_0 
0x010C HPCOEF1_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients а0 0 
0x0110 HPCOEF2_H 

high 16bits 

DAC 6 band IIR High-pass filter coefficients а0 0 
0x0114 HPCOEF2_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b1_0 
0x0118 HPCOEF3_H 

high 16bits 

DAC 6 band IIR High-pass filter coefficients b1_0 
0x011C HPCOEF3_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a1_0 
0x0120 HPCOEF4_H | | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a1_0 
0x0124 HPCOEF4_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b2_0 
0x0128 HPCOEF5_H 

high 16bits 

DAC 6 band IIR High-pass filter coefficients b2_0 
0x012C HPCOEF5 L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a2_0 
0x0130 HPCOEF6_H | ; 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a2_0 
0x0134 HPCOEF6_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients s1 
0x0138 HPCOEF7_H | ; 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients 51 low 
0x013C HPCOEF7_L i6bit 

its 


0x0140 НРСОЕЕ8 Н DAC 6 band IIR High-pass filter coefficients БО 1 
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DA IIR High- fil ffici 

0x0144 НРСОЕЕ8 L Сб pang igh-pass filter coefficients bO 1 
low 16bits 
DA IIR High- fil ffici 

0x0148 НРСОЕЕ9 H | C6 B igh-pass filter coefficients aO 1 
high 16bits 
DA IIR High- fil ffici 

0x014C НРСОЕЕ9 L Сб Sand igh-pass filter coefficients aO 1 
low 16bits 
DAC IIR High- fil ffici 1 1 

0x0150 HPCOEF10 H | 6 dels igh-pass filter coefficients b1_ 
high 16bits 

0x0154 HPCOEF10 L DAC 6 pang IIR High-pass filter coefficients Б1 1 
low 16bits 

0x0158 HPCOEF11_H i 6 din ИА High-pass filter coefficients a1 1 
high 16bits 

0x015C HPCOEF11 1. DAC 6 Rang IIR High-pass filter coefficients a1_1 
low 16bits 

0x0160 HPCOEF12 Н diu 6 Was IIR High-pass filter coefficients b2 1 
high 16bits 
DA IIR High- fil ffici 

0x0164 HPCOEF12 L C6 жыр igh-pass filter coefficients b2 1 
low 16bits 
DAC IIR High- fil сі 2 1 

0x0168 HPCOEF13 H | 6 Qu igh-pass filter coefficients a2 
high 16bits 
DA IIR High- fil сі 2 

0x016C HPCOEF13 L Сб a igh-pass filter coefficients a2 1 
low16bits 
DA IIR High- fil сі 

0х0170 HPCOEF14 Н | C6 iua igh-pass filter coefficients s2 
high 16bits 

0x0174 HPCOEF14 L BAN 6 band IIR High-pass filter coefficients s2 low 
16bits 

0x0178 HPCOEF15 H PAG 6 aanp IIR High-pass filter coefficients b0_2 
high 16bits 

0x017C HPCOEF15 L DAC 6 Mano IIR High-pass filter coefficients bO 2 
low 16bits 

0x0180 HPCOEF16 H UN 6 e IIR High-pass filter coefficients a0 2 
high 16bits 
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DAC 6 band IIR High-pass filter coefficients a0 2 
0x0184 HPCOEF16 L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b1 2 
0x0188 HPCOEF17 H 

high 16bits 

DAC 6 band IIR High-pass filter coefficients b1 2 
0x018C HPCOEF17 L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a1 2 
0x0190 HPCOEF18_H | | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a1 2 
0x0194 HPCOEF18 L | 

low 16bits 

DAC б band IIR High-pass filter coefficients b2_2 
0x0198 HPCOEF19_H | 

high 16015 

DAC 6 band IIR High-pass filter coefficients 62_2 
0x019C HPCOEF19_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a2_2 
0x01A0 HPCOEF20_H | | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a2_2 
0x01A4 HPCOEF20_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients s3 
0x01A8 HPCOEF21_H | ; 

high 16015 

DAC 6 band IIR High-pass filter coefficients 53 low 
0x01AC HPCOEF21_L | 

16bits 

DAC 6 band IIR High-pass filter coefficients b0_3 
0x01B0 HPCOEF22_H | | 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients b0_3 
0x01B4 HPCOEF22_L | 

low 1661$ 

DAC 6 band IIR High-pass filter coefficients a0_3 
0x01B8 HPCOEF23_H | | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a0_3 
0x01BC HPCOEF23_L 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b1 3 
0x01C0 HPCOEF24_H | | 

high 16bits 


0x01C4 HPCOEF24 L DAC 6 band IIR High-pass filter coefficients b1 3 
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DAC 6 band IIR High-pass filter coefficients a1 3 
0x01C8 HPCOEF25 H | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a1 3 
0x01CC HPCOEF25 L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b2_3 
0x01D0 HPCOEF26_H | | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients b2_3 
0x01D4 HPCOEF26_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a2_3 
0x01D8 HPCOEF27_H | , 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a2_3 
0x01DC HPCOEF27_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients s4 
0x01E0 HPCOEF28_H | : 

high 16bits 

DAC 6 band IIR High-pass filter coefficients s4 low 
0х01Е4 HPCOEF28_L | 

16bits 

DAC 6 band IIR High-pass filter coefficients БО 4 
0х01Е8 НРСОЕҒ29 Н | 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients БО 4 
0x01EC HPCOEF29 L 

low 16bits 

DAC 6 band IIR High-pass filter coefficients а0 4 
0x01F0 HPCOEF30_H | ; 

high 1661$ 

DAC 6 band ІН High-pass filter coefficients а0 4 
0x01F4 HPCOEF30_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b1_4 
0x01F8 HPCOEF31_H | ; 

high 16bits 

DAC 6 band IIR High-pass filter coefficients b1_4 
0x01FC HPCOEF31_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a1 4 
0x0200 HPCOEF32_H | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a1_4 
0x0204 HPCOEF32_L | 

low 16bits 
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DAC 6 band IIR High-pass filter coefficients b2 4 
0x0208 HPCOEF33_H | | 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients b2_4 
0х020С HPCOEF33_L 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a2_4 
0x0210 HPCOEF34_H | ' 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a2_4 
0x0214 HPCOEF34_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients s5 
0x0218 HPCOEF35_H 

high 16bits 

DAC 6 band IIR High-pass filter coefficients s5 low 
0x021C HPCOEF35_L | 

16bits 

DAC 6 band IIR High-pass filter coefficients b0_5 
0x0220 HPCOEF36_H | 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients b0_5 
0x0224 HPCOEF36_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients a0_5 
0x0228 HPCOEF37_H | | 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a0_5 
0x022C HPCOEF37_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b1_5 
0x0230 HPCOEF38_H | | 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients b1_5 
0x0234 HPCOEF38_L f 

low1 6bits 

DAC 6 band IIR High-pass filter coefficients a1_5 
0x0238 HPCOEF39_H 

high 16bits 

DAC 6 band IIR High-pass filter coefficients a1_5 
0x023C HPCOEF39_L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients b2_5 
0x0240 HPCOEF40_H | ; 

high 1661$ 

DAC 6 band IIR High-pass filter coefficients b2 5 
0x0244 HPCOEF40_L | 

low 16bits 


0x0248 HPCOEF41_H DAC 6 band IIR High-pass filter coefficients a2_5 
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DAC 6 band IIR High-pass filter coefficients a2 5 
0x024C HPCOEF41 L | 

low 16bits 

DAC 6 band IIR High-pass filter coefficients 56 
0x0250 HPCOEF42_H | | 

high 16015 

DAC 6 band IIR High-pass filter coefficients $6 low 
0x0254 HPCOEF42_L | 

1661$ 

DAC 4 band IIR High-pass filter coefficients 50 
0x0258 HPCOEF43_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients sO low 
0х025С HPCOEF43_L | 

8bits 

DAC 4 band IIR High-pass filter coefficients bO 0 
0x0260 HPCOEF44 Н | 

high 16015 

DAC 4 band IIR High-pass filter coefficients b0_0 
0x0264 HPCOEF44_L 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a0_0 
0x0268 HPCOEF45_H | , 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a0_0 
0х026С HPCOEF45_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b1_0 
0x0270 HPCOEF46_H j 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b1_0 
0x0274 HPCOEF46_L 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a1_0 
0x0278 HPCOEF47_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a1_0 
0x027C HPCOEF47 L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b2_0 
0x0280 HPCOEF48_H 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b2_0 
0x0284 HPCOEF48_L 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a2_0 
0x0288 HPCOEF49_H | | 

high 1661$ 
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DAC 4 band IIR High-pass filter coefficients a2 0 
0x028C HPCOEF49 L | 

low 1661$ 

DAC 4 band IIR High-pass filter coefficients $1 
0x0290 HPCOEF50_H , | 

high 1661$ 

DAC 4 band IIR High-pass filter coefficients 51 low 
0x0294 HPCOEF50_L | 

16bits 

DAC 4 band IIR High-pass filter coefficients БО 1 
0x0298 HPCOEF51_H | 

high 1661$ 

DAC 4 band IIR High-pass filter coefficients БО 1 
0x029C HPCOEF51_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients а0 1 
0x02A0 HPCOEF52_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients а0 1 
0x02A4 HPCOEF52 1 | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b1_ 1 
0x02A8 HPCOEF53_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b1 1 
0x02AC HPCOEF53_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a1 1 
0x02B0 HPCOEF54_H | 

high 16015 

DAC 4 band IIR High-pass filter coefficients а1_1 
0x02B4 HPCOEF54_L | 

low1 6bits 

DAC 4 band IIR High-pass filter coefficients b2_1 
0x02B8 HPCOEF55_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b2_1 
0x02BC HPCOEF55_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients а2 1 
0x02C0 HPCOEF56_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients а2 1 
0x02C4 HPCOEF56_L 

low 16bits 

DAC 4 band IIR High-pass filter coefficients s2 
0x02C8 HPCOEF57_H | | 

high 16bits 


0x02CC HPCOEFS7_L DAC 4 band IIR High-pass filter coefficients s2 low 
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DAC 4 band IIR High-pass filter coefficients bO 2 
0x02D0 HPCOEF58_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients bO 2 
0x02D4 HPCOEF58_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a0 2 
0x02D8 HPCOEF59_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a0 2 
0x02DC HPCOEF59_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b1 2 
0x02E0 HPCOEF60_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b1 2 
0х02Е4 HPCOEF60_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a1 2 
0х02Е8 HPCOEF61_H | ; 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a1_2 
0x02EC HPCOEF61_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b2_2 
0х02Ғ0 HPCOEF62_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b2_2 
0х02Ғ4 HPCOEF62_L | 

low 1661$ 

DAC 4 band IIR High-pass filter coefficients а2_2 
0х02Е8 HPCOEF63_H | : 

high 16bits 

DAC 4 band IIR High-pass filter coefficients а2 2 
0х02ЕС HPCOEF63_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients s3 
0x0300 HPCOEF64_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients s3 low 
0x0304 HPCOEF64_L | 

16bits 

DAC 4 band IIR High-pass filter coefficients b0_3 
0x0308 HPCOEF65_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b0_3 
0x030C HPCOEF65_L | 

low 16bits 
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DAC 4 band IIR High-pass filter coefficients a0. 3 
0x0310 HPCOEF66 H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a0_3 
0x0314 HPCOEF66_L 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b1 3 
0x0318 HPCOEF67 H | , 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b1_3 
0x031C HPCOEF67_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a1 3 
0x0320 HPCOEF68 H 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a1 3 
0x0324 HPCOEF68 L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients b2_3 
0x0328 HPCOEF69_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients b2_3 
0x032C HPCOEF69_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients a2_3 
0x0330 HPCOEF70_H | | 

high 16bits 

DAC 4 band IIR High-pass filter coefficients a2_3 
0x0334 HPCOEF70_L | 

low 16bits 

DAC 4 band IIR High-pass filter coefficients s4 
0x0338 HPCOEF71_H | | 

high 16015 

DAC 4 band IIR High-pass filter coefficients $4 low 
0x033C HPCOEF71_L 16bits 


ADC01 6 band IIR High-pass filter coefficients sO 
0x0400 Арсо1 НРСОЕЕО Н | | 

high 16bits 

ADC01 6 band IIR High-pass filter coefficients sO 
0x0404 ADCO1 НРСОЕЕО | | 

low 8bits 

ADC01 6 band IIR High-pass filter coefficients 
0x0408 ADCO1 НРСОЕРІ H | | 

b0_0 high 16bits 

ADC01 6 band IIR High-pass filter coefficients 
0x040C ADCO1 НРСОЕЕ | | 

ро О low 1661$ 
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ADC01 6 band IIR High-pass filter coefficients 
0x0410 ADCO1 HPCOEF2 H | | 
а0 0 high 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x0414 ADCO1 HPCOEF2 L 
a0 О low 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x0418 ADCO1 НРСОЕЕЗ Н | 
b1 Ohigh 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x041C ADCO1 НРСОЕЕЗ |. | 
b1_0 low 1661$ 
0x0420 ADCO1 HPCOEF4 Н 
ADC01 6 band IIR High- filt fficient 
0x0424 ADCO1_HPCOEF4 L 74 „А чә r coemeienis 
а1_0 low 16bits 
0x0428 ADCO1 НРСОЕҒ5 Н 
0x042C ADCO1 HPCOEF5 L 
0x0430 ADCO1 HPCOEF6 H 
0x0434 ADCO1 HPCOEF6 |. 
0x0438 ADCO1 HPCOEF7 Н 
0x043C ADCO1 HPCOEF7 L 
0x0440 ADCO1 НРСОЕЕ8 Н 
ADC01 6 band IIR High- filt fficient 
0x0444 ADCO1 HPCOEF8 L oo и ПАЦИ 
ро 1 low 16bits 
0x0448 ADCO1 НРСОЕЕ9 H | | 
a0 1 high 16bits 
0x044C ADCO1 НРСОЕЕ9 |. | 
a0 1 low 16bits 


0x0450 ADCO1 HPCOEF10 
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ADC01 6 band IIR High-pass filter coefficients 
b1 1 low 16bits 


ADCO1 6 band IIR High-pass filter coefficients 
0x0458 ADCO1 HPCOEF11 Н | | 
а1_1 high 16bits 
ADC01 6 band IIR High- filt fficient 
0x045C ADCO1 HPCOEF11 L ар „л ы Да 
a1. 1 low 16bits 
0x0460 ADCO1 HPCOEF12. | ADCO1 6 band IIR High-pass filter coefficients 
х 
H b2_1 high 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x0464 ADCO1 HPCOEF12 |. | 
b2_1 low 16bits 
даа ADCO1 HPCOEF13 | ADCO1 6 band IIR High-pass filter coefficients 
ü H a2_1 high 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x046C ADCO1 HPCOEF13 |. | 
а2_1 low 1665 
rer ADCO1 HPCOEF14 | ADC01 6 band IIR High-pass filter coefficients 52 
х 
H high 16bits 


0x0454 ADCO1 HPCOEF10 L 


ADCO!1 6 band IIR High-pass filter coefficients 52 
0x0474 ADCO1 HPCOEF14 L | 
low 16bits 
0x0478 ADCO1 HPCOEF15 | АРСО1 6 band IIR High-pass filter coefficients 
х 
H БО 2 high 16bits 
ADC01 6 band IIR High- filter coefficients 
0x047C ADCO1 HPCOEF15 L анын азы 
ро 2 low 16bits 
0x0480 ADCO1 HPCOEF16 | ADCO1 6 band IIR High-pass filter coefficients 
х 
H a0_2 high 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x0484 ADCO1. HPCOEF16 L | 
a0_2 low 1661$ 


0х0488 ADCO1 HPCOEF17 | ADCO1 6 band IIR High-pass filter coefficients 
j H b1_2 high 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x048C ADCO1 HPCOEF17 L | 
b1 2 low 16bits 
йб ADCO1 HPCOEF18 | АОСО1 6 band IIR High-pass filter coefficients 
x 
H al 2 high 16bits 
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ADCO!1 6 band IIR High-pass filter coefficients 
0x0494 ADCO1 HPCOEF18 L | 
al 2low 16bits 
vot ADCO1 HPCOEF19 | Арсо1 6 band IIR High-pass filter coefficients 
Ы H b2 2 high 16bits 
ADCO!1 6 band IIR High-pass filter coefficients 
0x049C ADCO1 HPCOEF19 L | 
b2_2 low 16bits 
даа ADCO1 HPCOEF20 | ADC01 6 band IIR High-pass filter coefficients 
à H a2 2 high 16bits 
0х04А4 ADCO1 HPCOEF20 L | 
a2_2 low 16bits 
ААВ ADCO1 HPCOEF21 | АОСО1 6 band IIR High-pass filter coefficients 53 
х 
H high 16bits 
0х04АС ADCO1 HPCOEF21 1 
0x04BO 
H 
0x04B4 ADCO1 HPCOEF22 L 
0x04B8 
H 
0x04BC ADCO1 HPCOEF23 L 
ADCO1 HPCOEF24 . 
0x04C0 
H 
0x04C4 ADCO1 HPCOEF24 L 
0x04C8 ADCO1 HPCOEF25 | АОСО1 6 band IIR High-pass filter coefficients 
х 
Н al 3 high 16bits 
0x04CC ADCO1 HPCOEF25 L 
al 3low 16bits 
ADCO1 HPCOEF26 _ 
0x04D0 | 
Н b2_3 high 16bits 


0x04D4 ADCO1 HPCOEF26 L 
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ADCO1 HPCOEF27 | АОСО1 6 band IIR High-pass filter coefficients 
a2 3 high 16bits 


H 
ADC01 6 band IIR High- filt fficient 
0x04DC ADCO1 НРСОЕЕ27 1. ғала ашы 
a2_3 low 16bits 
0Х04Е0 ADCO1 HPCOEF28 | ADCO! 6 band IIR High-pass filter coefficients 54 
х 
H high 16bits 
ADC01 6 band IIR High-pass filter coefficients 54 
0х04Е4 ADCO1 HPCOEF28 L | 
low 16bits 
OxO4EB ADCO1 HPCOEF29 | Арсо1 6 band IIR High-pass filter coefficients 
H b0_4 high 16bits 
ADC01 6 band IIR High-pass filter coefficients 
0x04EC ADCO1 НРСОЕЕ29 |. i 
ро 4 low 16bits 
0x04F0 ADC01_HPCOEF30_ | АОСО1 6 band IIR High-pass filter coefficients 
x H a0_4 high 16bits 
ADCO1 6 band IIR High-pass filter coefficients 
0х04Ғ4 ADCO1 НРСОЕЕЗО |. | 
a0 4 low 16bits 
OxO4F8 ADCO1 HPCOEF31 | Арсо1 6 band IIR High-pass filter coefficients 
х 
H b1_4 high 16bits 
ADC01 6 band IIR High- filt fficients 
Ox04FC ADCO1 HPCOEF31 L жона ашы 
b1 4 low 16bits 
0х0500 ADCO1 НРСОЕЕЗ2 | ADC01 6 band ПІН High-pass filter coefficients 
х 
H а1_4 high 16bits 
ADC01 6 band IIR High- filter coefficients 
0x0504 ADCO1 HPCOEF32 L жын а 
al 4|ом 16bits 


0x04D8 


ADC01 6 band IIR High-pass filter coefficients 
0x050C ADCO1 HPCOEFS33 L | 
b2_4 low 16bits 
0x0510 ADCO1 HPCOEF34 | АОСО1 6 band IIR High-pass filter coefficients 
и H a2. 4 high 16bits 
ADCO1 6 band IIR High-pass filter coefficients 
0x0514 ADCO1 HPCOEF34 | | 
a2_4 low 16bits 
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0x0518 ADCO1 HPCOEFS35 | ADCO1 6 band IIR High-pass filter coefficients 55 
х 
H high 16bits 
ADC01 6 band IIR High-pass filter coefficients 55 
0x051C ADC01_HPCOEF35_L | 
low 16bits 
0x0520 ADC01_HPCOEF36_ | ADCO1 6 band IIR High-pass filter coefficients 
x 
H БО 5 high 16bits 
ADCO!1 6 band IIR High-pass filter coefficients 
0x0524 ADCO1 HPCOEF36 L | 
b0_5 low 1654$ 
ox0528 ADC01_HPCOEF37_ 
xX 
H a0_5 high 16bits 
ADC01 6 band IIR High- filt fficient 
0x052C ADCO1 HPCOEF37 L A CARA) шайын 
a0 5 low 16bits 
ADCO1 HPCOEFS8 _ 
0x0530 
H 
0x0534 ADCO1 НРСОЕЕЗ8 | 
ADCO1 HPCOEFS39. 
0x0538 
H 
0x053C ADCO1 HPCOEFS39 | 
ADCO1 HPCOEFA40. 
0x0540 
H 
0x0544 ADCO1 HPCOEF40 L 
ADCO1 HPCOEF41 
0x0548 
H 
ADC01 6 band IIR High- filt fficient 
0х054С АРСО1 НРСОЕЕ41 1 Ore ааа аны 
а2 5 low 16bits 
ADCO1 HPCOEF42 
0x0550 | : 
H high 16bits 
0x0554 ADCO1 HPCOEF42 L | 
low 16bits 
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ADC23 6 band IIR High-pass filter coefficients 50 
0x0600 ADC23 НРСОЕЕО H | 

high 16bits 

ADC23 6 band IIR High-pass filter coefficients 50 
0x0604 ADC23 HPCOEFO L | 

low 8bits 
0х0608 ADC23 HPCOEF1 H ADC23 6 band IIR High-pass filter coefficients 

à = —' | Бо Ohigh 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0х060С ADC23_HPCOEF1_L | 

ро О low 1661$ 

ADC23 6 band IIR High-pass filter coefficients 
0x0610 ADC23_HPCOEF2_H | | 

a0_0 high 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x0614 ADC23 HPCOEF2 | 

a0 О low 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x0618 ADC23 НРСОЕЕЗ H | | 

b1_0 high 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x061C ADC23_HPCOEF3_L i 

b1_0 low 16bits 

ADG23 6 band IIR High-pass filter coefficients 
0x0620 ADC23_HPCOEF4_H | | 

а1 0 high 1654$ 

ADC23 6 band IIR High-pass filter coefficients 
0x0624 ADC23_HPCOEF4_L | 

а1_0 low 16bits 
0x0828 ADC23 HPCOEES H ADC23 6 band IIR High-pass filter coefficients 

n м —' | 52 0 high 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x062C ADC23 HPCOEF5 L | 

b2_0 low 1661$ 

ADC23 6 band IIR High-pass filter coefficients 
0x0630 ADC23_HPCOEF6_H | | 

a2_0 high 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x0634 ADC23 HPCOEF6 L | 

a2_0 low 16bits 

ADC23 6 band IIR High-pass filter coefficients $1 
0x0638 ADC23_HPCOEF7_H | i 

high 16bits 

ADC23 6 band IIR High-pass filter coefficients s1 
0x063C ADC23 HPCOEF7 | law-Tébits 

OW 


0x0640 ADC23 HPCOEF8 H | ADC23 6 band IIR High-pass filter coefficients 
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ADC23 6 band IIR High-pass filter coefficients 
bO 1 low 16bits 


ADC23 6 band IIR High-pass filter coefficients 
0x0648 ADC23 HPCOEF9 Н | | 

a0_1 high 16bits 

ADC23 6 band IIR High- filt fficients 
0x064C ADC23 НРСОЕЕ9 1. MM ° 

а0 1 low 16bits 
0x0850 ADC23 HPCOEF10. | ADC23 6 band IIR High-pass filter coefficients 

x 
H b1 1 high 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x0654 ADC23 HPCOEF10 L | 

b1 1 low 16bits 

ADC23 6 band IIR High-pass filter coefficients 
0x0658 ADC23_HPCOEF11_H | | 

а1_1 high 16bits 


0x0644 ADC23 HPCOEF8 L 


ADC23 6 band IIR High-pass filter coefficients 
0x065C ADC23 HPCOEF11 L | 
а1_1 low 166$ 
0x0660 ADC23 HPCOEF12 | ADC23 6 band IIR High-pass filter coefficients 
* H b2_1 high 16bits 


ADC23 6 band IIR High-pass filter coefficients 
0x0664 ADC23 HPCOEF12 L | 
b2_1 low 1661$ 
0х0668 ADC23 HPCOEF13 | Арс23 6 band IIR High-pass filter coefficients 
x 
H a2 1 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x066C ADC23 HPCOEF13 L 
a2 1 low 16bits 
0x0670 ADC23 HPCOEF14 | ADC23 6 band IIR High-pass filter coefficients 52 
x 
H high 16bits 
ADC23 6 band IIR High-pass filter coefficients 52 
0x0674 ADC23 НРСОЕР14 L ар 


0x0678 ADC23 HPCOEF15 | ADC23 6 band IIR High-pass filter coefficients 
x 
H bO 2 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x067C ADC23 HPCOEF15 |. | 
ро 2 low 16bits 
050686 ADC23 HPCOEF16 | ADC23 6 band IIR High-pass filter coefficients 
X 
H a0 2 high 16bits 
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ADC23 6 band IIR High-pass filter coefficients 
0x0684 ADC23 HPCOEF16 L | 
a0_2 low 16bits 
ЕБИ ADC23 HPCOEF17 | ADC23 6 band IIR High-pass filter coefficients 
x H b1_2 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x068C ADC23 HPCOEF17 L | 
b1 2 low 16bits 
Е: ADC23 HPCOEF18 | ADC23 6 band IIR High-pass filter coefficients 
4 H a1 2 high 16bits 
0x0694 ADC23_HPCOEF18_L 
0x0698 ADC23 HPCOEF19 | ADC23 6 band IIR High-pass filter coefficients 
х 
H b2 2 high 16bits 
0x069C ADC23 HPCOEF19 L 
ADC23 HPCOEF20 _ 
0x06A0 
H 
0x06A4 ADC23 HPCOEF20 L 
ADC23 HPCOEF21 _ 
0x06A8 
H 
0x06AC ADC23 НРСОЕҒ21 1 
ADC23 HPCOEF22 . 
0x06BO 
H 
0х06В4 ADC23_HPCOEF22_L 
0Х06В8 ADC23 HPCOEF23 | ADC23 6 band IIR High-pass filter coefficients 
х 
H a0_3 high 16bits 
0х06ВС ADC23 HPCOEF23 L | 
a0_3 low 16016 
ADC23 HPCOEF24 
0х06С0 
Н b1_3 high 16bits 


0х06С4 ADC23 НРСОЕҒ24 L 
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ADC23 HPCOEF25 | ADC23 6 band IIR High-pass filter coefficients 
а1 3 high 16bits 


H 
ADC23 6 band IIR High-pass filter coefficients 
0x06CC ADC23 НРСОЕҒ25 1 
al 3low 16bits 
0x06D0 ADC23 HPCOEF26 | ADC23 6 band IIR High-pass filter coefficients 
x 
H b2. 3 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0х0604 ADC23 НРСОЕЕ26 | | 
b2_3 low 16bits 
zdes ADC23 HPCOEF27 | ADC23 6 band IIR High-pass filter coefficients 
. H a2. 3 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x06DC ADC23 HPCOEF27 L i 
a2_3 low 16bits 
0Х06Е0 ADC23 HPCOEF28 | ADC23 6 band IIR High-pass filter coefficients 54 
x 
H high 16bits 
ADC23 6 band IIR High-pass filter coefficients 54 
0х06Е4 ADC23_HPCOEF28_L 
low 16bits 
0Х06Е8 ADC23 HPCOEF29 | ADC23 6 band IIR High-pass filter coefficients 
x 
H bO 4 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
Ox06EC ADC23_HPCOEF29_L | 
ро 4 low 16bits 
0Х06Ғ0 ADC23 НРСОЕЕЗО | ADC23 6 band IIR High-pass filter coefficients 
x 
H a0 4 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
Ox06F4 ADC23_HPCOEF30_L | 
a0_4 low 16bits 


0x06C8 


ADC23 6 band IIR High-pass filter coefficients 
ОхОбЕС ADC23_HPCOEF31_L | 
b1_ 4 low 16bits 
0x0700 ADC23_HPCOEF32_ | ADC23 6 band IIR High-pass filter coefficients 
i H a1_4 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x0704 ADC23_HPCOEF32_L | 
а1_4 low 16bits 
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0x0708 ADC23_HPCOEF33_ | ADC23 6 band IIR High-pass filter coefficients 
x 
H b2 4 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x070C ADC23_HPCOEF33_L 
b2_4 low 16bits 
OTIC ADC23_HPCOEF34_ | ADC23 6 band IIR High-pass filter coefficients 
H a2 4 high 16bits 
ADC23 6 band IIR High-pass filter coefficients 
0x0714 ADC23 HPCOEF34 L | 
а2_4 low 1661$ 
ADC23_HPCOEF35_ 
0x0718 i ; 
H high 16bits 
ADC23 6 band IIR High-pass filter coefficients 55 
0x071C ADC23 HPCOEF35 1 | 
low 16bits 
0x0720 
H 
0x0724 ADC23_HPCOEF36_L 
0x0728 
H 
0x072C ADC23_HPCOEF37_L 
ADC23_HPCOEF38_ 
0x0730 
H 
0x0734 ADC23_HPCOEF38_L 
ADC23_HPCOEF39_ 
0x0738 
H 
ADC23 6 band IIR High-pass filter coefficients 
0x073C ADC23 НРСОЕЕЗ9 | | 
ai_5 low 16bits 
ADC23_HPCOEF40_ 
0x0740 | | 
Н b2_5 high 165$ 
0x0744 ADC23_HPCOEF40_L | 
b2_5 low 16bits 


0x0748 ADC23_HPCOEF41 
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ADC23 6 band IIR High-pass filter coefficients 
а2_5 low 16bits 


0x074C ADC23 HPCOEF41 L 


ADC23 HPCOEF42 | ADC23 6 band IIR High-pass filter coefficients s6 
high 16bits 


0x0750 


ADC23 6 band IIR High-pass filter coefficients 56 


0x0754 ADC23 HPCOEF42 L | 
low 16bits 


8.4.4.2 Register Descriptions 


8.4.4.2.1 VBDAO 
Description: 
0x0000 Voice band DACO data (reset 0х0000 0000) VBDAO 


| в | 3130 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
к Ц, | c — 3 — 


Reserved 


Type 


ee NEC aes 
Неге | ЕЕ И И ИНЕ ЕИ ШЕ Б ТЕ ИЕ И АНИ ИС 
ЕНЕЗЕЛЕЛЕЗЕВЕКЛЕЧЕНЕХЕНЕНЕНЕНЕНКИКАИ 
Name] ҸҸ АМ мо | 


VBDAO 


Type ВАМ 


Field Name Type | Reset | Description 
Value 


VBDAO [15:0] R/W 1610 Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DACO buffer one by one 


8.4.4.2.2 VBDA1 


Description: 
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0x0004 Voice band DAC1 data (reset 0х0000 0000) VBDA1 


| Bit зт зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | ој 18 | 17 | 16 | 
Name — — — 


Reserved 


Type 


m 00 
ЛЕНЕНЕНЕНЕНЕНЕНИНЕНЕНИНЕНЕНЕНЕНЕН 
а |а а а ае и о о е е е е аа е [оос 
LOIN О 
ГЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕН 


Field Name Type | Reset | Description 
Value 


VBDA1 [15:0] RAN 16180 Voice band DAC1 channel data from ARM/DSP. 
ARM/DSP writes every word of DAC1 data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DAC1 buffer one by one 


8.4.4.2.3 VBADO 


Description: 

0x0008 Voice band ADCO data (reset 0x0000 0000) VBADO 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


Type 


ae НЕЕ eS ee 
| "озот ЕИ ОВ И ЫШ ИШЕ ЕИ И ЕЕЕ ЕИ И СИ ШЕЙ 
oe ЕНЕСИ Е Е ЕС ПЕС ПЕС ВЕ ЫЕ И 
[Name | Om 


VBADO 


Type 


Field Name Type | Reset | Description 
indi adl Pe 
VBADO [15:0] 1610 ADCO channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADCO buffer 
one by one to this register, and then ARM/DSP read 
the ADCO data from this register 
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8.4.4.2.4 VBAD1 
Description: 
0x000C Voice band ADC1 data (reset 0х0000 0000) VBAD1 


| Bit [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | ој 18 | 17 | 16 | 
кс д, ыы 


Reserved 
Ге ЕШШ Е ЕЕ И ЕИ ВС КИ ЕС ИС ЕС 
| Bi |35 | 14 | 13 | 12 | t$ | 10 | ој 8 | 7 [| 6 | 5 | а | 3 |2 |t |o) 
[Name Pel М | 


VBAD1 
Т И С ОИС АСТА АИ 
е | г 


Field Name Type | Reset | Description 
Value 


VBAD1 [15:0] 16’hO ADC1 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC1 buffer 
one by one to this register, and then ARM/DSP read 
the ADC1 data from this register 


8.4.4.2.5 VBBUFFSIZE 
Description: 
0x0010 Voice band buffer size(reset 0x0000 0000) VBBUFFSIZE 


| Bit | зт 30 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Type 


ЕСЕТ ТЕГ АЕ IEEE 
Reset | ЕН И И ИКЕ НЕН ШИЕ ЕС ЕЕС ЕС ЕС 
ЕН ЕСНЕТИЕСИЕТИ ЕГЕ ІЛЕЛЕЕЛЕЛЕЖЕСЕЕЛЕНЕНЕД 
| Name | ЕЕ = 


VBDABUFFSIZE VBADBUFFSIZE 


Type 


Field Name Туре | Reset | Description 

m |ш ("ја 

VBDABUFFSIZE | [15:8] R/W 8'hO Voice band DACO and DAC1 channel data buffer 
ПП аА. 
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EN менее 
ee NN 


VBADBUFFSIZE | [7:0] R/W Voice band ADCO and ADC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0~159 maps to real buffer size 1~160 


8.4.4.2.6 VBADBUFFDTA 
Description: 
0x0014 Voice band buffer and 125 control(reset 0х0000 1000) VBADBUFFDTA 


Reserved 


| Bit (зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Type 


| Bt |15) we | ts | 2 | m | wo | 9 | 8 {т jJ ej sj ч | 3 | 2 j| jo 
VBI VBI 


Reserved Г ADBUFF_A 


Field Name Type | Reset | Description 
Value 


VBIIS DLOOP m RAW | ТПО Loop E M three Tx signals(DA) to IIS three Rx 
signals(AD). 
0: normal mode 
1: loop mode 
[fire [и TM [шее 


VBISADCK23 NV | [11] RAV | 1hO VBC interface reverses ADC23 125 BCLK from 
audio CODEC as its 125 BCLK to receive serial data 
0: normal mode 
1: inverse mode 

VBISDACK_INV [10] R/W |1hO VBC interface reverses DAC I2S BCLK from audio 
CODEC as its 125 BCLK to send serial data 
0: normal mode 
1: inverse mode 


VBISADCKO1 INV jg [Rw ЕШТЕН VBC interface reverses ADCO1 125 BCLK from 
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audio CODEC as its 125 BCLK to receive serial data 
0: normal mode 
1: inverse mode 


ADBUFF A RAW |970 Voice band ADC channel data buffer size change, 
2's compliment number added to VBADBUFFSIZE 
and VBAD23BUFFSIZE, control AD data buffer 
change for next block. 


8.4.4.2.7 VBDABUFFDTA 
Description: 
0x0018 Voice band buffer and mode control(reset 0x0000 0000) VBDABUFFDTA 


| Bit (зт 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


ЕСІН Е lec EORR S ЕЛЕСЕШЕМЕЛЕЛДЕНЕН 
VBD | УВО | VBA | VBA RAM 


DABUFF_A 


Field Name Type | Reset | Description 
тәме н СМ rr 

VBENABLE [15] R/W Enable this bit then VBC interface starts working and 
software can receive voice band interrupt. Better set 
this bit after all other register bits are programmed. 
0: disable 
1: enable 

VBDA1DMA_EN | [14] R/W DMA write DAC1 data buffer enable, set this bit to 
enable DAC1 DMA mode 
0: disable 
1: enable 

VBDAODMA_EN | [13] R/W DMA write DACO data buffer enable, set this bit to 
enable DACO DMA mode 
0: disable 
1: enable 
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VBAD1DMA EN | [12] : DMA read ADC1 data buffer enable, set this bit to 
enable ADC1 DMA mode 
0: disable 
1: enable 


VBADODMA EN | [11] : DMA read ADCO data buffer enable, set this bit to 
enable ADCO DMA mode 
0: disable 
1: enable 


RAMSW_EN [10] | Software access ping-pong buffer enable when 
VBENABE bit low(before VBC interface start 
working), for both ADC and DAC channel(reading 
ADC data buffer and writing DACO, DAC1 data 


buffer) 
0: disable 
1: enable 
RAMSW_NUMB | Software accessing ping-pong buffer indication, for 
both ADC and DAC channel(reading ADC data 
buffer and writing DACO, DAC1 data buffer) 
0: software access data buffer 0 
1: software access data buffer 1 


DABUFF A 1 Voice band DAC channel data buffer size change, 
2's compliment number added to VBDABUFFSIZE, 
control DA data buffer change for next block. 


8.4.4.2.8 VBADCNT 
Description: 
0x001C Voice band ADC buffer counter(reset 0х0000 0000) VBADCNT 


Reserved 


| Bi | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | T8 | 17 | 16 | 


VBAD1OCNT VBADOCNT 


CRI RES RI OS LESER Е ЕСЕ ЕЕ ИЕА Л 


Type 


Field Name Type | Reset | Description 
Value 
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VBAD1CNT [15:8] í ADC1 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC1 ping-pong buffer) 


VBADOCNT [7:0] f ADCO data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADCO ping-pong buffer) 


8.4.4.2.9 VBDACNT 
Description: 
0x0020 Voice band DAC buffer counter(reset 0x0000 0000) VBDACNT 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


| Bi [is | t4 | 13 | 32 | 1 | 10 | 9 | 8 | 7 [| 6 | 5 [ 4 | 3 | 2 | t |o) 
VBDA1CNT VBDAOCNT 
Type 


Field Name Type | Reset | Description 
теме |0 Е 

VBDA1CNT [15:8] 870 DAC1 data buffer address counter (address of 
VBC interface reading output data from DAC1 
ping-pong buffer to audio CODEC) 

VBDAOCNT [7:0] DACO data buffer address counter (address of 
VBC interface reading output data from DACO 
ping-pong buffer to audio CODEC) 


8.4.4.2.10 VBAD23CNT 


Description: 
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0x0024 Voice band ADC23 buffer counter(reset 0x0000 0000) VBAD23CNT 


| Bit [зт зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 36 | 
са REN 


Reserved 


Type 


АОИ a ЛЕВИН 
| Неге: ШШ И ККТ И КОС Ен | КЕ 
| B | 15 | v4 [чз | 2] t j toj o ето 4 |j 2 [io | 
ПІ 2 КО MEE ee 


(еј е дим % | 
ЕЕ ШЕНИЕ EEE eee ЕЕ 


VBAD3CNT VBAD2CNT 


Field Name Type | Reset | Description 
ынды dme еу. 

VBAD3CNT [15:8] 870 ADC3 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC3 ping-pong buffer) 

VBAD2CNT [7:0] 870 ADC2 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC2 ping-pong buffer) 


8.4.4.2.11 VBADDMA 
Description: 
0x0028 Voice Band ADC23 DMA enable(reset 0x0000 0000) VBADDMA 


Reserved 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | 
Type 


| RR eee 
сот ШИШИШИ eee ЕИ ЕЕС НЕ ИС ОСИ ССВ ИСА 
ВЕСТИ ees СЕСИИ Eee RE ЕИ ЕИ 


Reserved 


ese | o Jo po Je ОС ОС ОС СО ОС ОС ОС О ОС СО ВСС 


Field Name Туре | Reset | Description 
Value 
[ [ma [но [т 
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VBADSDMA EN | [1] RAN 1'hO DMA read ADC3 data buffer enable, set this bit to 
enable ADC3 DMA mode 
0: disable 
1: enable 


VBAD2DMA EN RAN 1'hO DMA read ADC2 data buffer enable, set this bit to 
enable ADC2.DMA mode 
0: disable 
1: enable 


8.4.4.2.12 VBBUFFAD23 
Description: 
0x002C Voice band ADC23 buffer size(reset 0х0000 0000) VBBUFFAD23 


Reserved 


| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Type 


БІНЕСЕ ә ао и о о е о е о о а о [о 


ж. pw 


Field Name Type | Reset | Description 
Value 


[issa [RO |80 [Reseved | 


VBAD23BUFFSIZE | [7:0] R/W | 870 Voice band ADC23 channel data buffer size, equals 
to real buffer size minus 1. max 159. 0-159 maps to 
real buffer size 1~160 


8.4.4.2.13 VBINTTYPE 
Description: 
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0x0034 Voice Band interrupt type(reset 0x0000 0000) VBINTTYPE 


| Bi | 21 | зо | 20 | 28 |27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | t8 | 17 | 16 | 


Reserved 


Ad23 int ty Аа01 int ty 
Reserved Da int type 


Field Name Type | Reset | Description 
Value 


Ја jro |109 | Reseed | 


Ad23 int type [5:4] R/W 2'h0 ADC23 interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADC23 IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 
2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 
Note: 27200 should be used since no VBC interrupt 
clear register in global register 
Da int type [3:2] R/W 270 DAC interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADC IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 
2'b10,2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 
Note: 2’b00 should be used since no VBC interrupt 
clear register in global register 


Ad01_int_type [1:0] ADCO! interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
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control register 
2'b01: wide pulse, and the width is 12 ADC01 IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 
2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 


the interrupt should be cleared in global 
register 

Note: 2’b00 should be used since no VBC interrupt 
clear register in global register 


8.4.4.2.14 VBDATASWT 


0x0038 Voice Band APB data switch(reset 0x0000_0000) VBDATASWT 


Reserved 


ПЕРЕ ee aaa: тт 
Peset | ЗА Ce Е В Е КА ЕИ ЕИ ИСА СО ОЕ И ЕИ 
IEENETAGENEXEREJERERESERERPCEREREREEN 


Reserved 


е 


R/W R/W | R/W RO RW | RW | RW 


Field Name Type | Reset | Description 
Value 


ВО fono |Reewed | 


Vb_ad23 iis Ir md R/W | 1710 Active level of 2/3 channel for ADC23 
"0": High for channel 2 low for channel 3 
“4”: Low for channel 2 high for channel 3 


Vb ad23 iis pcm. md | [5] RAV | 710 ADC23 125 interface format 
0: 125 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 12S master 
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Vb_ad23 iis 156 [4] RAN | ThO ADC23 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 


[RO [mo ја | 


vb buf out23 swt [2] RAW | ВО VBC data read from | ADC23 ping-pong buffer to 
APB switch control 
1’b0: The 16bits data will be the low-half word 
PRDATA[15:0] 
1'b1: The 16bits data will be the high-half word 
PRDATA[31:16] 


vb_buf_out01_swt R/W VBC data read from | ADCO1 ping-pong buffer to 
APB switch control 
1’b0: The 16bits data will be the low-half word 
PRDATA[15:0] 
1’b1: The 16bits data will be the high-half word 
PRDATA[31:16] 
vb buf in ом ВА |1h VBC data written by APB to DAC ping-pong buffer 
switch control 
1'b0: PWDATA[15:0] will be selected 
1b1: PWDATA[31:16] will be selected 


8.4.4.2.15 VBIISSEL 
Description: 
0x003C Voice Band IIS Interface select(reset 0х0000 0000) VBIISSEL 


Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | za | 23 | 22 | 21 | 20 | 19 18/17 | 16 | 


Reserved 


Type 


- ШЕ vb iis da sel vb iis ad23 sel vb iis а001 sel 


Type с АЕА е ee 
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Field Name Type | Reset | Description 
m ЕИ 


Vb iis da Ir md T R/W | 1'bO Active level of 0/1 channel for C ——— 
"0": High for channel 0, low for channel 1 
“4” Low for channel 0, high for channel 1 


Vb iis adO1 Ir md [13] 1'bO Active level of 0/1 channel for ADCO1 
“0” High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 


vb iis da pcm md [12] 1'bO DAC 12S interface format 
0: I28 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


vb iis ad01 pcm та | [11] 1'bO ADC01 125 interface format 
0: I28 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


vb iis da Isb [10] 1'bO DAC 12S serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 


vb iis а001 Isb 1'bO АОСО1 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 


vb iis da sel RAW | ЗРО VBC DAC IIS interface select from 5 group 125 
се О m um en 
vb iis ad23 sel [5:3] АЛУ | 3’hO VBC ADC23 IIS interface select from 5 group 125 
EQ m m 
vb iis adO1 sel [2:0] RAW | ЗРО VBC ADC01 IIS interface select from 5 group 125 
AO iO] р s 


8.4.4.2.16 DAPATHCTL 
Description: 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1250 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


0x0040 Voice band DAC path control (reset 0x0000 0000) DAPATHCTL 


| Bi зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 | ој 18 | 17 | 16 | 


Reserved 


Da1 addst s DaO addst s Ба1 адат Da0_addfm 
Reserved 


| Туре | 


Field Name Type | Reset | Description 
Value 


[mss [mo [sm Reed —  — — — — — — — 


ра1 addst sel [7:6] R/W ho 2'b00: DAC1 data from ALC directly sent to DAC 125 
2'b01: DAC1 data from ALC added with side tone 
data, then sent to DAC 125 
2'b10: DAC 1 data from ALC subtracted from side 
tone output data, then sent to DAC 125 
60.96cmb11: Reserved 


2'b00: DACO data from ALC directly sent to DAC 125 
2'b01: DACO data from ALC added with side tone 
data, then sent to DAC 125 

2'b10: DACO data from ALC subtracted from side 
tone output data, then sent to DAC 125 

2'b11: Reserved 

2'b00: DAC1 buffer data directly sent to DAC HPF 
2601: DAC1 buffer data added with side tone data, 
then sent to DAC HPF 

210: DAC1 buffer data subtracted from side tone 
output data, then sent to DAC HPF 

2'b11: Reserved 


2'b00: DACO buffer data directly sent to DAC HPF 


рад addst sel | [5:4] ШЕ 
ра! адат sel | [3:2] NI 
рад адат sel | [1:0] | 


2'b01: DACO buffer data added with side tone output 
data, then sent to DAC HPF 

2'b10: DACO buffer data subtracted from side tone 
output data, then sent to DAC HPF 

2'b11: Reserved 


8.4.4.2.17 DADGCTL 
Description: 
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0x0044 Voice band DAC digital gain control (reset 0x0000_1818) DADGCTL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 36 | 
L3. . | | | . | |.— | 


Reserved 


Type 


Pee MMC Aaa ee 
| reset КОТЕ И 28 И |е ИШИ И И ИЕ ПЕ И 
t јвјијвјејпјвјо | ај 40 5 аз ото | 


Dad Dad 
g_en Dadg_dg_1 g еп радо dg 0 
_0 


Field Name Туре | Reset | Description 
Value 
РАСТ digital gain enable 
DACO digital gain enable 
Баба dg O [16:0] | RAV |7һ48 РАСО аа ай coefficient у (| 


8.4.4.2.18 DAHPCTL 
Description: 
0x0048 Voice band DAC EQ control (reset 0x0000 007F) DAEQCTL 


Reserved 


Hpr 
eq6 | eg c R limit 


| Bit зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 t9 | 18 | 17 | 6 | 
Dd. ла |— |— |— 3 jJ 


[FieldName — [в | Type [Reset [Description — —  — — — — | 
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vate ПО 
8 |ю [апо [Reseved ес“ | 
Dac alc dp t mode ALC dp t mode enable 


Eq4 pos sel [13] RW | t'hO 1'b0: EQ4 is before ALC 
1'b1: EQ4 is behind ALC 
Dac eg4 en [12] RW | ThO 1’b0: DAC 4-band IIR bypass 
= 1'b1: DAC 4-band IIR enable 
Dac_alc_en [11] R/W | 1’ho | 100: DAC ALC bypass 
1’b1: DAC ALC enable 


Dac Рас едбеп | еп [10] RAN Tho 1b0: DAC 6-band IIR bypass 
1b1: DAC 6-band IIR. enable 

E NE reg си RW | t'hO Clear all IIR registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 

Wid sel RW | f'hO 1'b0: 16bits output 

B 1'b1: 24bits output 

А_ limit [7:0] RAW |8h7F | DAC output signal limit, the actual limit value on the 

24bits output signal is: г limit[7:0]««16* 16'hFFFF 


8.4.4.2.19 DAALCCTLO 
Description: 
0x004C Voice band DAC ALC coefficient : hold (reset 0x0000_0000) DAALCCTLO 


| Bi | 3r 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 |20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


О ENT 2 
| езе! И ШИШИ ЕС ЕСЕ БЕ И И ИШ ИЕ И СН О КЕ КИ ИС 
| Bt | 15 | 4 | вј 12 | v | ој 9 | 8 | 7 | e | 5 | à 32 j| ој 


Dac alc hld 


Type 


Field Name Type | Reset | Description 
Value 


Dac alc hid [15:0] 16һо | DAC ALC coefficient: hold 


8.4.4.2.20 DAALCCTL1 
Description: 
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0x0050 Voice band DAC ALC coefficient : rise (reset 0х0000 0000) DAALCCTL1 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
ЕУ | | |] |] Lll B . 


Reserved 


Type 


ЕРИ eee тт 
| Безе РЕЈ РЕ ИШИ ИШ И ЕИ ШЕ И И Б И ИЕ 
CSA 


Dac_alc_rise 


ЛЕНЕНЕНИНЕНЕНЕНЕНЕНЕЕЕНЕНЕНЕСЕНЕН 


Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 DAC ALC coefficient: rise 


8.4.4.2.21 DAALCCTL2 
Description: 
0x0054 Voice band DAC ALC coefficient : fall (reset 0х0000 0000) DAALCCTL2 


Reserved 


| Bit | s1 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Type 


re CO eae 
Reset | О ВЕ СВ С СС ИШ J С ИС 
IET eae В ae В В S RIETI IRSE EC 


Dac_alc_fall 


Type RW 


Field Name Туре | Reset | Description 
Value 


Dac alc fall [15:0] 16'h0 DAC ALC coefficient: fall 


8.4.4.2.22 DAALCCTL3 
Description: 
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0x0058 Voice band DAC ALC coefficient : limit (reset 0x0000_0000) DAALCCTL3 


| Bit зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
Name ЕРЕКЕ 


Reserved 


Type 


ЕРИ MEMO тт 
Peset M ИШИ ИШ И ЕИ КТ И И И И ИЕ 
| B ER MEE 


Dac_alc_Imt 


ЛЕНЕНЕНИНЕНЕНЕНЕНЕНЕЕЕНЕНЕНЕСЕНЕН 


Field Name Type | Reset | Description 
Value 


Dac ас Imt [15:0] 16'h0 DAC ALC coefficient: limit 


8.4.4.2.23 DAALCCTLA 


Description: 
Voice band DAC ALC coefficient : threshold (reset 


0x005C DAALCCTL4 
0x0000_0000) 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | ој 18 | 17 | 16 | 
| Name | Reserved 


Type 


ОО ee eee 
Reset ИШ ИШИ ШЕ ИЕ И И 7 51.1.5]. 15 L9] 9] 
| gi | i5 | 14 | 13 [12 mi | t0 | 9 вру | 6 | s | ЕЕ 3 | 2,1 0 


рас ас thd 


Туре RW 


Field Name Type | Reset | Description 
Value 


Dac_alc thd [15:0] 16'h0 DAC ALC coefficient: threshold 


8.4.4.2.24 DAALCCTL5 
Description: 
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0x0060 Voice band DAC ALC coefficient : ratio (reset 0x0000_0000) DAALCCTL5 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
Name |— l| | 


Reserved 


Type 


ЕРИ MEMO тт 
| Безе | РЕ ИШИ ИШ И ЕИ ИЕ И И И ет И ИЕ 
ви јјмјвјејпјоја | а | "40 о ј зјзј тој 


Dac alc ratio 


ЛЕНЕНЕНИНЕНЕНЕНЕНЕКЕЕЕКНЕНЕНЕСЕНЕН 


Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 DAC ALC coefficient: ratio 


8.4.4.2.25 DAALCCTL6 


Description: 
Voice band DAC ALC coefficient : cg var (reset 


0x0064 DAALCCTL6 
0x0000 0000) 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 ој 18 | 17 | 16 | 
| Name | Reserved 


Type 


ОО ЗОН 
ША О Е ИС И ЕЕ ИЕ И И ИНЕ ЕС СВ В ВОЕН L9] 9] 
| Bit fas | 14 | 13 12 mi | t0 | 9 | a ^7 | 6 | s | ЕЕ зјзј тој 


Dac alc cg var 


Type RW 


Field Name Type | Reset | Description 
Value 


[15:0] 16ho | DAC ALC coefficient: cg. var 


8.4.4.2.26 DAALCCTL7 
Description: 
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Voice band DAC ALC coefficient : release rate(reset 
0x0068 DAALCCTL7 
0x0000_0000) 


ви зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
Name  „. 


Reserved 


Type 


Ыы ы AMEN eee 
_незег ИШ ИШИ ИШ ИШ ЕН ЕИ ИБИ И Е И ИШЕ И 
EE Ж ҮҮ Eee eA cease 


Dac_alc_rls rate 


в | С 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate | [15:0] 16һо | DAC ALC coefficient: release rate 


8.4.4.2.27 DAALCCTL8 


Description: 
Voice band DAC ALC coefficient : attack rate(reset 


0x006C DAALCCTL8 
0x0000_0000) 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 
| Name | Reserved 


Type 


ЕНЕ: eee 
ШІ ОО Е ИСТИ СИ ЕЕС ИНИ ИКИ И ИЕНА И И 
| Bit | is | 14 | ts [12 m | 10 | 9 | дуут | 6 | s | 4 зато 


Dac alc atk rate 


Type RW 


Field Name Type | Reset | Description 

Value 
Dac ас ак rat | [15:0] чено | DACALC coefficient: attack rate 
е 


8.4.4.2.28 DAALCCTL9 
Description: 
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Voice band DAC ALC coefficient : release rate ex(reset 
0x0070 DAALCCTL9 
0х0000 0000) 


| Bit зт [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
Name ШО  „. 


Reserved 


Type 


Ыы ы AMEN area 
[reset Oa ОКИ ИШЕНЕ ots Е И ИШЕ 8 
are Е ҮҮ EEE ce Eee eee 


Dac_alc_rls_rate_ex 


[нөн o [o О СО ОС ОС С С СО ОС ОСИ ПСО АС ОСИ БЕ С 


Field Name Type | Reset | Description 
Value 


Dac ас rls rate ex | [15:0] 16'ho | DAC ALC coefficient: release rate ex 


8.4.4.2.29 DAALCCTL10 


Description: 
Voice band DAC ALC coefficient : attack rate ex(reset 


0x0074 DAALCCTL10 
0x0000 0000) 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 2 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 
| Name | Reserved 


Type 


Ease eee 
ШІ 51519] ЕЕ И ИНИ ИЕ ЕИ И ЕС ЕЕС И 
| Bit 15 | 14 (из [12 | м | 10 | 9 | дуут | 6 | s | 4] 3 | 2 [io | 


Dac. ас ак rate ex 


Type RW 


Field Name Type | Reset | Description 

Value 
рас ас ак гае е | [15:0] 16'h0 | DAC ALC coefficient: attack rate ex 
X 


8.4.4.2.30 STCTLO 


Description: 
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Voice band Side Tone control of channelO(reset 
0x0078 STCTLO 
0x0000 0183) 


| Bi | зт (зо | 29 | 20 | 27 | 26 | 25 | 24 | 29 | 22 | zt | ој 19 | 18 | 17 | 16 | 


Reserved 


Type 


Vbst 
Reserved Е Vbst_hpf_dg_0 Vbst hpf n 0 


| Type | 


Field Name Type | Reset | Description 
Value 
Vbst еп 0 m RW |41780 0: КОШ ЗА ЕР ИЕН tone of channel 0 disable 
1: Side tone of channel 0 enable 

Vbst hpf en 0 [11] RW |41780 0: Side tone HPF of channel 0 disable 

"Tolg 1: Side tone HPF of channel 0 enable 
Vbst hpf dg 0 [10:4] Thig | Side tone gain coefficient of channel 0 
Vbst hpf n 0 [3:0] RAW | 4h3 Side tone high-pass filter coefficient of 

NENNEN channel0(4’h0 is reserved) 


8.4.4.2.31 STCTL1 


Description: 
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Voice band Side Tone control of channel1(reset 
0x007C STCTL1 
0x0000 0183) 


| Bi | зт зо | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt |-20 | 19 | t8 |17 | 16 | 


Reserved 


Type 


Vbst 
Res Vbst | Vbst 
1. se 41 
егуе 0 se Vbst_hpf_dg_1 Vbst hpf n 1 
| eh .en. 
d l)chn 


= = 
к= Ро ОТ о тес ВИ 


Field Мате Туре | Reset | Description 
Value 
Vbst1_sel_chn та RW | t'ho E in аттыға CNN tone channel1 input select between ADCO1 
and ADC23 
VbstO sel chn [13] RAV | ThO Side tone channel0 input select between ADCO1 
VO and ADC23 
Vbst en 1 [12] RW | thO 0: Side tone of channel 1 disable 
NEN 1: Side tone of channel 1 enable 
Vbst hpf en 1 [11] RAW | НО 0: Side tone HPF of channel 1 disable 
PUER 1: Side tone HPF of channel 1 enable 
Vbst hpf dg 1 [10:4] [RW | Th48 | Side tone gain coefficient of channel 1 
Vbst hpf n 1 [3:0] RW. | 4783 Side tone high-pass filter coefficient of 
channel (4'hO is reserved) 


8.4.4.2.32 ADPATHCTL 


Description: 
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0x0080 Voice band ADC path control(reset 0х0000 0000) ADPATHCTL 


[Bt |за | 30 | 29 | 28 | 27 | 26 | 25 | 2a | 23 | 22 | zt | 20 че | 18 | (7 | t6 | 


Reserved 


| Туре | 


Field Name Type | Reset | Description 
Value 


St! inmux sel [15:14] | RW |2но | Е5И sel сһп-0, 
2'b00: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If st1 sel chn-1, 
2'b00: ADC3 data as ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
510 inmux sel [13:12] | RW | 2һо  |lfstO sel сһп-0, 
2'b00: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 
If stO sel chn-1, 
2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


Ad3 dgmux. sel [11] RAN | 1’hO 1’b0: ADC data as input of ADC3 DG 
n E n DAC1 function output data as input of ADC3 
Ад2 dgmux. sel [10] ВА | 1h0 т ADC data as input of ADC2 DG 
д “| DACO function output data as input of ADC2 
Ad1_dgmux_sel RAW | 1’hO т D ADC data as input of ADC1 DG 
B - DAC1 function output data as input of ADC1 
AdO dgmux. sel RAW | НО T ЕС ADC data as input of ADCO DG 
4 A DACO function output data as input of ADCO 
Ad3 inmux sel [7:6] R/W z 205. 125 ADCS data as input of ADC3 path 
m 7 2'b01: 125 ADC2 data as input of ADC3 path 
2'b10: 2'b11: 0 as input 
Ad2_inmux_sel [5:4] RW |2h0 2'b00: I28 ADC2 data as input of ADC2 path 
2'b01: 12$ ADC3 data as input of ADC2 path 
2'b10: 2'b11: 0 as input 
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| O 
Ad1_inmux_sel [3:2] R/W 2'b00: 125 ADC1 data as input of ADC1 path 
2'b01: 12$ ADCO data as input of ADC1 path 
2'b10: 2'b11: 0 as input 


AdO inmux sel [1:0] RAN 2'b00: 125 ADCO data as input of ADCO path 
a T 2'b01: 12$ ADC1 data as input of ADCO path 
2'b10: 2'b11: 0 as input 


8.4.4.2.33 ADO1DGCTL 
Description: 
0x0084 Voice band Арсо digital gain control (reset 0x0000_ 1818) ADO1DGCTL 


Reserved 


"LS = с е N o S 


| Type | 


| Bit (зт 30 | 29 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Field Name Type | Reset | Description 
тәме PRE 
[Addg dg 0 ай Ҹо [Rw fetta | ADCO digital gain coefficient | 


8.4.4.2.34 ADDG23CTL 


Description: 
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0x0088 Voice band ADC23 digital gain control (reset 0х0000 1818) AD23DGCTL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 36 | 
Name - 3  / | )^À] | ) A [| | 


Reserved 


Type 


Pee See, ИЕН 
| Везе ШЕ И О И И ЕЕ ИШИ И И И ПЕ ИЕ И 
t [15 та (яз то и зо ов тлее аз ото | 


Ааа Ааа 
g en Addg dg 3 9 еп Addg dg 2 
22 


Field Name Type | Reset | Description 
Value 


Addg en 3 ADC3 |ADCSdigalgamenabe |2 | gain enable 
Addg_dg_3 a 8] 718 Са —_ digital gain coefficient 
Addg en 2 ADC2 digital gain enable 
Addg dg 2 [60] | RW | 7h18 | ADC2 digital gain coefficient 


8.4.4.2.35 ADEQCTL 
Description: 
0x008C Voice band ADC EQ6 conirol (reset 0x0000_ 0000) ADCEQCTL 


Reserved 


= 


| Bit зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 
м. . | c- | |J— | 


Field Name Type | Reset | Description 
Value 
ова [во [то 
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Clear all ADC23 HPF IIR registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 
Clear all ADCO1 HPF IIR registers, 
B B Please write 1'b1 and later write 1'bO to finish the 
register clear process 


nal 1b1: ADC23 6-band ІН enable 
ПО ГЕН ЕН BUDE NEN 
ШИШЕ 161: ADCO1 6-band ПІН enable 


8.4.4.2.36 ADCSRCCTL 


Description: 
0x0090 Voice band ADC SRC control (reset 0x0000 0000) ADCSRCCTL 


| Bit | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Adc Adc 
Е B Е Е Б Е -ыс | src 
Reserved .H | а N Reserved f | j| Ш 
сег | en. 
Е Е Е Е Е Е 01 01 


A Sooo 


Field Name Type | Reset | Description 
Value 
ЕЕ src f1 sel 23 [12] R/W | t'hO 1’b0: ADC23 SRC up2 path selected 
141: ADC23 SRC up3 path selected 
Adc src fif2f3 ЕЕ ud 2 ADC23 SRC F!F2F3 section bypass 


MSN. го | RW |тһо | ADC23 SRC pause, high effective 


Adc_src_clr_23 R/W | 7Һ0 | ADC23 SRC clear — от 
Note: If ADC23 SRC is enabled, this bit must be 
written 1'b1, then 170, to clear the ADC23 SRC 
before VBC start working 


[Ado src en 28 — |8 [RW | tho | А0С23588б00е ||| 
[гы [во |sm |Reewd ——5— 


Аас src #1 sel 01 [4] R/W | ThO T a —— ADC01 SRC up2 path selected 
1b1: ADC01 SRC up3 path selected 
Adc_src_f1f2f3_bp_0 з] | RW |тһо | ADC01 SRC F!F2F3 section bypass 
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ger ПО ү О ООО 
Адо src pause 01 


Adc. src. clr. 01 [1] R/W | Tho | АОСОТ SRCclear | ма 
Note: If ADCO1 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADCO1 SRC 
before VBC start working 


8.4.4.2.37 DACSRCCTL 


Description: 
0x0094 Voice band DAC SRC control (reset 0х0000 0000) DACSRCCTL 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


src f 
Reserved 


Uwe raf [a ef 


Field Name Type | Reset | Description 
СТ. С Ті 
aon ЕЕ 
1" b1: DAC SRC FO DAG SAGO seston bypass | path selected 
1 b1: DAC SRC F1F2F3 up3 path selected 
Кока Tm нм [tho | DAC a = — — DAC SRC Е!Е2ЕЗ section | РАС SRC FIF2F3 section bypass | 
[dc өс pause ја [RW [тю [OACSRCpase — 


dac src сіг 5 RWW (ано | DAC SRC clear | Ее 
Note: If DAC SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the DAC SRC 
before VBC start working 


[dec src en... |0] [RW [tho | БАС SRC enable | 


8.4.4.2.38 MIXERCTL 
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Description: 
0x0098 Voice band DAC SRC control (reset 0x0000_0000) DACSRCCTL 


| Bit (зт | 30 | 29 | ов | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


Reserved 


Type 


| Bi |15) 123 яз [12 | 0 | 00] 9 ів (т |6|[5|4|8,2|1|0 
біт | st m Dac Dac 


Dac mixer mux sel Dac mixer mux sel 


st mixer mux sel 1 st mixer mux sel 0 


1 0 


қазы ы ost Es Мы: 
Rest | о [о1о [о [о јо [о [оо {о [о [о јо ооо 
Field Name Type | Reset | Description 
Value 

160: dataout x 1 

1'b1: dataout x -1 

100: dataout x 1 

1’b1: dataout x -1 


St mixer mux sel 1 [13:11] | ВАМ | 280 ST mixer channel1 input select 
3'b000: ST1 data 
3'b001: STO data 
3'b010: (STO+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 
St mixer mux sel 0 [10:8] | RW | з'һо | ST mixer channeld input select 
3000: STO data 
3'b001: ST1 data 
3010: (STO+ST1)/2 
3014: (STO-ST1)/2 
Other: 0 


100: dataout x 1 
1'b1: dataout x -1 
100: dataout x 1 
1'b1: dataout x -1 


Dac mixer mux sel 1 [5:3] RAN 3'hO DAC mixer channel input select 
3'b000: DAC1 data 
3'b001: DACO data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


[2:0] зто | DAC mixer channel input select 
3'b000: DACO data 
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3'b001: DAC1 data 
3'b010: (DACO+DAC1)/2 


3'b011: (DACO-DAC1)/2 
Other: 0 


8.4.4.2.39 STFIFOLVL 
Description: 


0x009C VBC STFIFO level control(reset 0x0000 0044) STFIFOLVL 


Reserved 


vbst fifo ae МІ erve 


Field Name Type | Reset | Description 

mn Pre 
[ n | sm реа —  —  — — — — 
ию) вва 


8.4.4.2.40 VBIRQEN 


Description: 
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0x00A0 Voice Band interrupt enable(reset 0x0000 0000) VBIRQEN 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name . | /| | ÀJÁh à. 4.” |. 


Reserved 


Type 


eee IN, IEEE 
| Reset | ЕЕЕ БН И Ей И И ЕИ ИЕ И ки НИ И И И И 
| Br [us | v4 | v9 | 2 | vi | q0 | i9 вте La 3 [2] ИИИ 


Reserved 


ыл — — (— Ма 
L3 КИКИ 


Field Name Type |Reset | Description 

mm Las lame SN 
[ mex [Ro рај | 
[люта Џо [RW [то [ADCO Interruptenable — — — | 


8.4.4.2.41 VBIRQCLR 
Description: 
0x00A4 Voice Band interrupt clear(reset 0x0000_0000) VBIRQCLR 


| Bit [зт 30 | 29 | 28 | 27 | 26 | 28 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L3. — p У . „. 


[ee ТТК 
LCGXESESESESETSAESESESESESESESESESES 
ЕТЕ ЕЗ Е ТЕ eat ЕС EE ERR ET IR DT EGER 


Reserved 


Reserved 


w| Pf [el 
си КЕКЕК 


[FieldName [Bt [Type [Reset [бешш — | 
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т т СТИ И 
Го ја јо [um ја | 


Ad23_irq_clr ADC23 interrupt clear 
Adot_irqcir |9] [вл |110 јдрсот interrupt clear 


8.4.4.2.42 VBIRQRAW 


Description: 
0x00A8 Voice Band interrupt raw status(reset 0x0000_0000) VBIRQRAW 


| Bit (зт 30 | 29 | ов | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Reserved 


Type 


Field Name Type | Reset | Description 
Value 


Jusa |80 |120 [Reseved || 


Afifo err irq ra "acil d i AFIFO error interrupt raw status 


Ad23 ка raw ІІ [во [tho | ADC23 interrupt raw status 
Ad01_irq_raw |j (во [rno | ADCO! interrupt raw status 


8.4.4.2.43 VBIRGSTS 


Description: 
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0x00AC Voice Band interrupt status(reset 0х0000 0000) VBIRGSTS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
Name  /— ) | | A.  ) . | 


Reserved 


Type 


eee eee eee 
| Reset | А ВОВ СЗ И И ЗН UN СС СК ИЕ И А И 
| Be јајијајјнјојо ја ј 7i@isials [2 | i/o | 


Reserved 


RO RO RO 


Field Name Туре | Reset | Description 

ЫН P lam PSN 
[ mex [Ro рај | 
[Wo еп та ss [B] [во [то | AFIFO erorimerupt satus — 
Гратче [п |но [tmo [bAcmempisaus CS 
знае [tt] во [tmo | ADC2Sinteruptsiaus — o | 
мота Џо [но [то [ADCO ineruptsiaus — — | 


8.4.4.2.44 VBNGCVTHD 


Description: 
0x00BO DAC Noise gate VTHD(reset 0x0000 0000) VBNGCVTHD 


| Bit [зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
еш. 4 „. 


ЕРТЕ ЕВЕ 
LCGXESESESESIEATSAESESESESESESESESESES 
t [18]14]13]12]1]0]9]в]7]6в][8]4]з]2|1]0] 
ыы 20 же | 


Бас пос voice {па 


Reserved 


Type RW 


Field Name Type | Reset | Description 
Value 


Dac_ngc_voice_thd | [15:0] 16'hO0 | DAC noise gate voice threshhold 
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8.4.4.2.45 VBNGCTTHD 
Description: 
0x00B4 DAC Noise gate TTHD(reset 0x0000_0000) VBNGCTTHD 


| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name . w— ЕРЕ 


Reserved 


Type 


к ы и ылы 
| Везе ШЕШШ И И ЕИ d ИКИ И »] ИНИ 
| ва [че | v4 | 19 | 2 | t | v0 | 9 | 8o? | 6 5 ај зјгј тој 
= ом Dew | 


Dac ngc tmr thd 


Im | — — — — — —" m  —  WN АМЕН 
а | гг 


Field Name Type | Reset | Description 
Value 


Dac_ngc_tmr_thd [15:0] 16'hO0 | DAC noise gate timer threshhold 


8.4.4.2.46 VBNGCTL 


Description: 

0x00B8 DAC Noise gate control(reset 0x0000_0000) VBNGCTL 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


Type 


-Г- - MT 7 = E 
ce 


| Type | 


Field Name Type | Reset | Description 
Value 


[ [mew [но [s [мее | 
Dac ngc aly sel [10:8] Noise gate delay select 
Dac ngc cfg [7:4] Noise gate config control 
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[Tes [so [s [Reseed —  — _ 


8.4.4.2.47 VBFIFOSTS 
Description: 
0x00BC DAC FIFO STATUS(reset 0х0001 3333) VBFIFOSTS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


| Bit | 15 | 14 | t3 | i2 | t 110] 9 | 8 |7 | 6 15 |а {з [211 о 
Adc Adc | Adc 


Adc 
Reserved e 
Ww Е 


.r W ы СМ 
w r w r 
тре ЕЙ | сс | сс [во CN MNR 
ІШІ НИН м АМИН ЕНЕ _ 


Field Name Type | Reset | Description 
Value 


НН СТЕ Ro [eno СИ 
айсы” ns [mo о [Sane ГИ 
StWeemy — ng [но [re [SwewmerrOemy — | 


yr 


БЕШ 
moa [во | 
ris [во 1 
Гміс25 айо empyr [1e] | RO [ты А0023 азу нооту т the read зае — 
acor ано fw е [RO [eo А0001 asynetio ulin the write side 
рата [re | RO [veo |Apcorasmefotulitereisde — — ” 
w fro | | 
m fro 
e fro 
rar fro 
LN 
LN 


Аас01 afifo empty г 
Dac afifo full м 
Dac afifo. full. r 


бас ано empyr |01 "| 
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5 
4 
3 
2 


[ 
[10] 
[7] i i 
Аас01 afifo empty w | [5] ADCO!1 async-fifo empty in the write side 
[4] ADCO1 async-fifo empty in the read side 
[3] | | ite si 
[2] | | i 
1] i 
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8.4.4.2.48 VBAD2 
Description: 
0х00С0 Voice band ADC2 data (reset 0х0000 0000) VBAD2 


Bit |31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 
|o ЕЕ 


Reserved 


Type 


eee eee 
L3 КЕ ЕН ШИШИ ЕИ И СИ И ЕН КИ СЕ СН ЕС 
| Bt |15 (та | 12 | r2 | tt j v0 j 9 | 8 | v | 6 | 5 | à | 3 |2 , 1 |o 
[Name {Oe  ,/%ы | 


VBAD2 
Т И ЗС ОИС СЧА A УЛИ 
е | С С О ОС ОИ С ОС ОС ОС ОС ОСА Е СВ СЗ С 


Field Name Type | Reset | Description 
Value 


ADC2 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC2 buffer 
one by one to this register, and then ARM/DSP read 
the ADC2 data from this register 


8.4.4.2.49 VBAD3 


Description: 
0x00C0 Voice band ADC3 data (reset 0х0000 0000) VBAD3 


Reserved 


БОРРО: x ОЕ ee ИНЕ 
eee ee eee ИШ ШЕ И 
Se М... 


VBAD3 


Type 


Field Name Type | Reset | Description 
беше 
VBAD3 [15:0] 16’hO ADC3 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC3 buffer 
one by one to this register, and then ARM/DSP read 
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pth ac data пот this register — — — — | 


8.4.4.2.50 VBCHNEN 


Description: 
0x00C8 VBC channel enable(reset 0x0000_0000) VBCHNEN 


| Bit (зт 30 |2 | ов | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | вјт | 16 | 


Reserved 


Reserved 
dOon 


| Type | 


Field Name Type | Reset | Description 
Value 


чот [oy Ган [то |VeCDACOchanmlenabe — 


Note: The DAC EQ6, ADC01 EQ6 and ADC23 EQ6 include 43 coefficients, DAC EQ4 includes 29 
coefficients. The position of each coefficient corresponding in the IIR is described in the memory 


mapping table above. Each coefficient is located in two successive registers, since the width is 24bits. 
The high 16bits is configured in the first register, and the low 8bits is configured in the second register. 


8.4.4.2.51 DAC EQ6 HPCOEFN H 
Description: 
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0x0100+N*8 DAC EQ6 coefficient М high 16bits(reset 0x0000_ 0000) HPCOEFN_H 


| Bit | 31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
Name | | ) А и . 


Reserved 


Type 


ee ae, ae 
LCGXESESESESESESESESESEZESESESESESES 
caqe eje КЕНЕДИ ЗВ ЕИ ЕИ [Е 


Hpcoefn_h 


.ЛЕНИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕСЗЕНЕН 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] 16'h0 | DAC EQ6 coefficient N high 16bits 


8.4.4.2.52 DAC EQ6 HPCOEFN L 


Description: 
0x0104+N*8 DAC EQ6 coefficient N low 8bits(reset 0x0000 0000) HPCOEFN_L 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


naa ИЕ] 
EA ШИШИ СС И СИ СИ КС СВ СС СВ СВ ИС 
| B | ss | we | ta | 2 | | wo | 9 | 8 | e | 5 ај АШУЫ тој 


Hpcoefn 1 Reserved 


Type RW 


Field Name Туре | Reset | Description 
Value 


Hpcoefn | [15:8] DAC EQ6 coefficient М low 8bits 
[quo ]m [se [Reseed —— — — — 


8.4.4.2.53 DAC ЕО4 HPCOEFN Н 


Description: 
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0x0258+N*8 DAC ЕОМ coefficient М high 16bits(reset 0х0000 0000) HPCOEFN_H 


| Bit (зт зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
|o NNNM M 


Reserved 


Type 


ee ae, ae 
LCGXESESESESESESESESESEZESESESESESES 
caqe eje КЕНЕДИ ЗВ ЕИ ЕИ [Е 


Hpcoefn_h 


.ЛЕНИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕСЗЕНЕН 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] 16'h0 | DAC ЕО4 coefficient N high 16bits 


8.4.4.2.54 DAC ЕО4 HPCOEFN_L 


Description: 
0x025C+N*8 DAC EQ4 coefficient N low 8bits(reset 0x0000 0000) HPCOEFN_L 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


naa ИЕ] 
EA ШИШИ СС И СИ СИ КС СВ СС СВ СВ ИС 
| B | ss | we | ta | 2 | | wo | 9 | 8 | e | 5 ај АШУЫ тој 


Hpcoefn 1 Reserved 


Type RW 


Field Name Туре | Reset | Description 
Value 


Hpcoefn | [15:8] DAC EQ4 coefficient N low 8bits 
2-7 ә [m [eno [Resenes — — — | 


8.4.4.2.55 ADC01 EQ6 HPCOEFN Н 


Description: 
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0x0400+N*8 АОСО1 EQ6 coefficient М high 16bits(reset 0х0000 0000) HPCOEFN_H 


| Bit | 31 зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name . 4.” . 


Reserved 


Type 


eee ee ae, eee 
LCGXESESESESESESESESESEZESESESESESES 
caqe eje КЕНЕДИ ЗВ ЕИ ЕИ [Е 


Hpcoefn_h 


.ЛЕНИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕСЗЕНЕН 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] чено | ADCO1 EQ6 coefficient М high 16bits 


8.4.4.2.56 ADCO01 EQ6 НРСОЕЕМ |. 


Description: 
0x0404+N*8 ADC01 EQ6 coefficient М low 8bits(reset 0x0000_0000) HPCOEFN_L 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


naa ИЕ] 
EA ШИШИ СС И СИ СИ КС СВ СС СВ СВ ИС 
| B | ss | we | ta | 2 | | wo | 9 | 8 | e | 5 ај АШУЫ тој 


Hpcoefn 1 Reserved 


Type RW 


Field Name Туре | Reset | Description 
Value 


Hpcoefn | [15:8] ADCO1 EQ6 coefficient N low 8bits 
[uo ]m [se [Reseed —— 


8.4.4.2.57 ADC23 EQ6 HPCOEFN H 


Description: 
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0x0600--N*8 ADC23 EQ6 coefficient М high 16bits(reset 0х0000 0000) HPCOEFN H 


| Bit | 31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
Name - || 4.” 


Reserved 


Type 


eee ee ae, eee 
LCGXESESESESESESESESESEZESESESESESES 
caqe eje КЕНЕДИ ЗВ ЕИ ЕИ [Е 


Hpcoefn_h 


.ЛЕНИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕСЗЕНЕН 


Field Name Type | Reset | Description 
Value 


Hpcoefn_h [15:0] 16'ho | ADC23 EQ6 coefficient М high 16bits 


8.4.4.2.58 ADC23 EQ6 НРСОЕЕМ |. 


Description: 
0x0604+N*8 ADC23 EQ6 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


naa ИЕ] 
EA ШИШИ СС И СИ СИ КС СВ СС СВ СВ ИС 
| B | ss | we | ta | 2 | | wo | 9 | 8 | e | 5 ај АШУЫ тој 


Hpcoefn 1 Reserved 


Type RW 


Field Name Туре | Reset | Description 
Value 


Нрсоет | [15:8] ADC23 EQ6 coefficient N low 8bits 
[ quo ]m [eno [Reseed —— — 
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9 Multimedia Subsystem 


9.1 Multimedia data path 


9.1.1 Overview 


This Multimedia subsystem composed of following multimedia accelerator: DCAM, VSP, JPG, DISPC 
and GSP. 

DCAM: support camera interface process, image resizing and rotation; 

VSP: support multiple video format decoding and encoding; 

ISP: support image signal processing for data from sensor; 

JPG: support compression and decompression for YUV image data; 

DISPC: support display controller; 

GSP: image post processor; 


9.1.2 Signal Description 


9.1.3 Diagram of Multimedia data path 


AXI2AHB 


TMC AXI 


A 


| DISP_TOP GSP 
GPU 
CPI/CSI DISPC 
Sensor 


GSP__ 
MMU 


y 


DISP_MTX GSP_MTX 


Figure 9-1 Multimedia data path diagram 


MM MMU: support virtual memory space size up to 128MByte; 
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GSP_MMU: support virtual memory space size up to 32MByte; 


9.1.4 MM memory mapping 


Base address module description 


MALI Control Register(64KB) 
GPU APB REG(64KB) 
GPU СКО(64КВ) 


0х6080 0000 
0х6090 0000 
0x60A0 0000 
0x60B0 0000 
0х60С0 0000 
0x60D0. 0000 
0x60E0 0000 
0х60Ғ0 0000 
0х2080 0000 
Ox20B0 0000 
ее ка | 


9.2 DCAM 


9.2.1 Overview 


The DCAM integrates several multimedia hardware accelerator include camera interface, image 
resizing and videophone path. YCbCr, RAW RGB and JPEG data can be captured by camera interface. 
The image signal process such as decimation, trimming, scaling, RGB data conversion and etc 
functions can be transacted in review module. Features Camera capture path: 


1) Support 4-lane MIPI CSI-2 interface; 

Support upto 13M RAWRGB data from МР! CSI; 
Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 
Support 8 and 10 bits YCbCr via MIPI CSI; 


© coc 4A C г 


Support 8-bit ШТИ  R.601/ 656 interface; 


N 


Support 10-bit parallel CMOS sensor interface; 


Co 


) 

) 

) 

) 

) Support horizontal binning when accepts data via МР!. 

) 

) 

) Support up to 5M pixel CMOS sensor's JPEG compression mode; 
) 


9) Support up to 3M YCbCr format data from parallel sensor interface; 
V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1280 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | SC9820A Device Specification 


10) Support up to 12M  8bit/10bit RAWRGB data from parallel sensor interface; 
11) Support 601/656 1bit, 2bit and 4bit Camera Interface. 
12) Support SPI Camera Interface. 


2) 

13) Programmable polarity of Vsync and Href signals. 
14) Support scaling down/up function, scaling factor from 1/4 to 4; 
15) 


Output width resolutions of scaling is up to 4096 pixel in capture mode, ISP preview mode and 
slice mode; 


6) Output width resolutions of scaling is up to 8192 pixel in review mode; 
7) Support image crop and down sample in capture YCbCr mode; 


) 
) 
18) Support frame decimation and skip in camera interface; 
9) Sensor line and frame data error auto detection іп capture YCbCr mode; 
) 


20) Support two separate capture path. one for preview another for capture(if the second camera 
path is active, the review path must be disabled); 


21) Support ISP preview mode in both camera path and camera path 2; 
22) Support extra trimming and down sample in both capture path; 
23) Support YUV422 and YUV420 format data out in both capture path; 
24) Support internal YCbCr and RAWRGB pattern generating; 
25) Support solor, color bar and fade color bar pattern generation; 
26) Support rotation function with mirror ,flip and rotate 180 for each path; 
27) Support rotation function with 90, 270, mirror ,flip for a dedicated path; 
28) Support Slice mode with configurable line number; 

Image resizing path: 
e Support scaling down/up function, scaling factor from 1/4 to 4; 
e Restricted to output width less than 8192 pixel for display; 


e Support different YUV input format, include: YUV422, YUV420(2-plane), YUV420(3-plane) and 
YUV400; 


e Support different output data format, YUV422(2-plane), and support YUV420(2-plane), 
YUVA20(3-plane) output format in normal scaling mode; 


e Support image trimming.and down sample in review mode. 1/2, 1/4,1/8,1/16 down sample in X 
and Y direction; 


e Support rotation function with mirror ,flip and rotate 180; 
9.2.2 Signal Description 
9.2.2.1 Diagram of Camera Interface: 


Parallel sensor interface: 
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IMAGE SENSOR 


MIPI CSI-2 interface: 


MIPI 
ИЕ 
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PCLK | — —— CCIRCK 
УМС |———— CCIRVS 
HSYNC | ————- CCIRHS 

DATA | ————————» CCIRD[9:0] 

MCLK | М CCIRMCLK CHIP 
PWDN |-> CAM PD 
RESET < САМ RSTN 

SCL |= SCL 

SDA = SDA 

Figure 9-2 Interface of CAM IF 
CIS-2 
MIPI_ 
РН b. un 
CHIP 
Image data 
interface 
DCAM TOP 


9.2.2.2 Signal description of CCIR parallel I/F 
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Signal name lO | Width Description 

CCIRCK | 1 Pixel Clock, driven by the Camera Module 

CCIRVS | 1 Frame Sync, driven by the Camera Module 

CCIRHS | 1 Horizontal Sync, driven by the Camera Module 

CCIRD | [9:0] Pixel Data driven by the Camera Module 

CCIRMCK О 1 Clock to external Camera 

CAM_PD О [1:0] Software Power Down for the Camera Module 

CAM_RSTN О 1 Software Reset for the Camera Module 
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Camera ИЕ connections with different mode sensor: 
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SPI CCIR656(4 bits) CCIR656(2 bits) CCIR656(1 bits) 
CCIRCK PCLK PCLK PCLK PCLK 
CCIRVS CS 
CCIRHS 
CCIRD[O] SPID CCIRD[0] CCIRD[0] CCIRD[0] 
CCIRD[1] CCIRD[1] CCIRD[1] 
CCIRD[2] CCIRD[2] 
CCIRD[3] CCIRD[S] 
CCIRD[4] 
CCIRD[5] 
CCIRD[6] 
CCIRD[7] 
CCIRD[8] 
CCIRD[9] 
SCL SCL SCL SCL SCL 
SDA SDA SDA SDA SDA 
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9.2.2.3 


IMAGE SENSOR 


PCLK 


MCLK 


Clock of Camera Interface 
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CAP 
MIPI lane pos СІ тірі 
—_-— > E y 
Host Clk_ccir HCLK Clk_dcam 
controller A 
CCIRCLK 
CCIRCLK_DLY_CELL 
CLK_TOP 
ra А oe MCLK_DIV_CNT 
OSC 
Figure 9-3 Clock of CAM ЛЕ 


Camera Interface includes four clock domains. The AHB bus clock: HCLK; CCIR Clock from sensor: 


CCIRCK; clk_mipi from CSI-2 host controller 


be faster than ск ccir апа ск тірі. 


and clock to dcam top; clk_dcam. The dcam clock must 


The AHB slave works in AHB domain. Most DCAM component except some logic in CAP works in 
DCAM clock domain. The DCAM clock can work at 256M, 192M, 76.8M and etc. 
The MCLK of sensor can be supplied from Chip or external oscillator. A extra CLK DLY cell have been 
inserted on CCIRCK path, which can adjust the CCIRCK phase. 


9.2.2.4 Timing Diagram of parallel Camera IF 
ірек 
PCLK 
name description minimum | maximum unit 
ірек Clock period of clock PCLK 15.625 - ns 
Грак Frequency of clock PCLK - 64 MHz 


Duty cycle of PCLK should be 1:1; 
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DATAI7:0] Y Cb X Y X " x Y Fe 
tasu” tana 
PCLK 
Vsync/ —, H 
Hsync tssi на 
PCLK 
name Description minimum maximum 
Тави CAMIF data setup time ins - 
Taha CAMIF data hold time Ans - 
Тегі CAMIF Vsync/Href setup time ins 
Tsna CAMIF Vsync/Href hold time 4ns 
« 1 frame » 
VSYNC a] 
<> 1 line Ж; <> 
HREF <> Г |“ 
Sample data 
at rising edge 
Y Cb Y Cr Y Cb P 
laut] [C tana 
PCLK 
Figure 9-4 Timing diagram of CAMIF signal 
name minimum maximum 
ty 4 CYCLE of PCLK - 
to 4CYCLE of PCLY - 
ts 2CYCLE of PCLK - 
t4 4CYCLE of PCLK - 


CCIR601 YUV mode timing diagram: 
Vsync/Href (register Sync_polarity =01) 
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4 1 frame > 
VSYNC 
я Vertical lines > 


g Horizantal width == 
DATA. (mon 
CCIR_CLK | f 


Figure 9-5Timing diagram of CAM IF 601 


JPEG data timing diagram is similar with YUV data mode. 
Following is an example of Vsynv/Hsync(register Sync polarity 210): 


4 1 frame »- 


VSYNC ЈК c 


DATA Шетте) 
скок ПЛАЛЛЛЛЛуу ПЛ. 


Figure 9-6 JPG timing diagram of CAM IF 


SPI mode: 
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Capture data at 


rising edge 
| 
СО | 
| 
PDATA 
(1, 2 or 4 bits) MSB X 
І 
PCLK 


Figure 9-7 Timing diagram of CAM IF SPI mode 


CCIR 656 mode: 


І 
І І 
| | | 
| | 
PDATA FF Y oo 00 Н Y Cb Y сг ( FF Y 00 X 00 әр > FF Y oo 00 X 1 
| ! | 


PCLK | | 
Figure 9-8 Timing Diagram of image data interface from CIS-2 host controller 
ялы | O O CONOS LI ko LII 
header_en 
virtual channel[1:0] xx y vet =. 
data type[5:0] XXX \, DATA_TYPE x XXX 
word. count[15:0] хф Á MEZ 
ecc[7:0] ро X ECC Y XXX 
data_en 
csi_data[31:0] XXX у DATAO X DATA1 DATA2 X XXX У DATAS X DATA4 DATA5 XXX 
byte en[1:0] XXX X 2'b11 X XXX X 2'b11 X XXX 


Signal VVALID, HVALID,DVALID are used to indicatethe information about frame start, frame end, line 
start and line end packet. 
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VVALID 


HVALID 


DVALID 


сік тірі 
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Start of frame End of frame 


4 
^ 


^ 
^ 


2 


Start of line „а M End of line 
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9.2.3 Function Description 
9.2.3.1 Diagram of DCAM TOP 
DCAM TOP Ration ROT path 
90/180/270/mirror 
RAW/JEPG 
CCIR PATTREN GEN pei дікі 
CAM path 0, 2/39) 
CCIR cap_top M Buffer в 
> Trim 512 urst_ 
YUV i x 292 деп 
crop && deci 
RAW 
JEPG EXER 
Spl Бынан cam. раі src sel CAM path 1 (2048 Width) M am 
cap mipi top M Scaling 
кА у i bu 422 to 422 
YUV crop && deci * x 422 to 420 
RAW 
Half Word RAW 
Г YUYV r— cam path2 src sel 
Buffer 
Y Y 512 | Y А 
АНВ Slave м Г» Tim Әр хе || Scaling 
U a uv| 42210422 
Хо DEVE | Des" | чле узше 422 to 420 
YUYV X16 
Memory 
control 
2048x34 BurstJn -- 
А 
Figure 9-9 Diagram of DCAM TOP 
9.2.3.2 Clock&reset 
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RST rst_isp_n 
GEN ISP ASYNC DCAM_TOP 
clk_isp FIFO 
rst_dcam_soft | RST гві сат0 п 
rst camO soft GEN 
ыл н САМ РАТН 0 
i rst_ccir_n 
rst_ccir_soft ET Leiri ASYKOG 
clk_ccir 1 FIFO 
rst dcam soft — — — — CAP TOP 
rst dcam soft | | RST rst cam1 n 
rst cam1 soft GEN 
clk dcam I clk dcam CAM PATH 1 
rst ccir soft uu rst mipi n ASYNC 
clk mipi I FIFO 
CAP MIPI 
rst асат soft | RST rst cam2 n 
scot ын ок асат | CAM PATH 2 
RST ARESETn_dcam 
clk_axi_dcam SEN 
AXI MASTER 
RST rst rot n 
rst rot soft GEN 
clk_dcam ROT PATH 
RST HRESETn_dcam 
clk_ahb_dcam GEN 
AHB SLAVE 


ск dcam : up to 256Mhz, 192, 128,76.8. 


Clk_ccir: PCLK from CCIR sensor, or generate from PLL, up to 96 Mhz 
СІК тірі: From МІРІ csi host controller 


ССІК PATTRNE GEN 


FROM 
CCIRCLK PAD © | CLK_CCIR 


í » 
FROM CLKPLL САР ТОР 
CCIR IF 


CCIRMCLK: MCLK to sensor; source clock selection. {96M, 76.8, 48,26}; 
The setting register CCIR_MCLK_DIV should be changed from 2 bits to 3 bits. 


92.32.1 CAP TOP 


This module was in charge of transacting YUV or JPEG data from sensor. It supports down-sampling, 
image-trimming, frame decimation and etc; 
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9.2.3.2.1.1 Interface timing 


e Support YUV4:2:2 and JPEG compression formats; 

e Support Vref/Vsync and Href/Hsync. 

e Support CCIR656 interface 1bit, 2bit and4bit in YUV4:2:2 format. 
e Support SPI sensor. 

e Support sensor’s output clock polarity inversion. 


e Sensors input clock is configurable by ARM. 


9.2.3.2.1.2 Frame control 


e Support decimation on frames. The decimation factors can be configured by ARM. 


e Which frame is captured could be configured by ARM. 


9.2.3.2.1.3 Image Size 


e Support YUV4:2:2 format sensors up to 4092x4092. 
e Support various image sizes smaller than 4092x4092, which is configured by ARM. 


e Support decimation on line and column in YUV4:2:2. The decimation units on the horizontal 
and vertical direction are 1. The decimation factors can be configured independently by ARM. 


e Support trimming images from the sensor in YUV4:2:2. The start point and the end point are 
configured by ARM. 


Whole module could be disabled by ARM based on DCAM working mode. 


9.2.3.2.2 CAP_MIPI: 


Accept image data from МР! РНУ; 
e Support YCbCr from МІРІ; 
e Support RAW RGB from МІРІ, 8bits, 10bits and 12bits; 
e Support JPEG data from MIPI; 
e Support image date interface from CSI-2 host controller; 
e Binning for RAW RGB data. 

Binning algorithm: 


Original Pixel 


Binning Pixel 


In this algorithm, 'r' pixels are the average of their 2 nearest neighbors as be in the traditional binning. 
However, ‘g’ pixels are the weighted average of their 3 nearest neighbors. Take ‘90’ for example. ‘GO’, 
"ОТ" and ‘G2’ are the З nearest neighbors of ‘g0’ and ‘G1’ shares the same position as ‘g0’, so it gets 
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the biggest weight of 2, while weight of ‘GO’ and ‘G2’ are 1. In this way, ‘g’ pixels are equally spaced 
between 'r' pixels and binning correction is no longer needed. The same as binning correction 
described in section 3, pixels at the last column is done in a mirror way. ‘G(n)’ is the pixel at the last 
column, ‘g(n-1)/2’ is the weighted average of 'G(n-1)', 'G(n) and ‘G(n-1)m’, which is the mirror of 
‘G(n-1)’. 


mirror 


mirror 
Original Pixel 


Binning Pixel 


9.2.3.2.3 SCALING: 
e Support unsigned YUV422 input, the input data can be from two sources, YUYV DATA from 
CAP, Y frame and UV frame from АХ! Master. 
e Support trimming function before scaling. And the timing size can be programmed by ARM 
e Scaling factor from 1/4 to 4. 
e Capture mode and isp review mode scaling output horizontal size up to 4096 in camera path2. 
e _ Review mode scaling output horizontal size up to 8192 in camera path 2. 
e Support YUV422 input and YUV 420 output with scaling. 
e {һе 2D scalar has such work parameters: 
1) Horizontal scaling 
For Y component, using fixed 8-tap and 8-phase filter; 
For U/V component, using fixed 4-tap and 8-phase filter; 
2) Vertical scaling down 


For Y component, using variable tap and 8-phase filter, 4 <= Ky <= 2M/N <= 16; 
For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky <= 16; 
In YUV 422 to YUV 420 mode 

For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky/2; 


3) Vertical scaling up 


For Y component, using 4-tap and 8-phase filter; 
For U/V component, using 4-tap and 8-phase filter; 
Whole module could be disabled bypassed by ARM based on DCAM working mode. 
NOTE: 
The input and output width of scaling module must be multiple of 4. 
The trimming function only is active in review mode. And it the trimming start and trimming size 
must be 4 aligned. 
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9.2.3.2.4 Ccir_pattern_gen: 
Pattern gen module would generate mutiple internal image pattern according to register selections for 
camera path test. Include solor color, color bar and gradient color bar image pattern; 

e Support RAW RGB and YUV422 output; 

e Support 4 Bayer modes when output RAW RGB format; 

e Generate HREF and VSYNC internally or get from sensor ; 

e Generate test data internally according to a certain pattern 

e Support up to 5 test patterns: solor green, solor red, solor blue, color bars, faded color bars 

e Configurable Blanking timing 


Notes: When in color bars and faded color bars mode, image_width must be times of 32 
Timing diagram of pattern output: 


5 6 7 8 9 .10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 


3 4 
ок FLELFLFLFLELELFIPUS LE LS 


id 


vse Š$ РА Опе frame = (1/501рз)(1748МН>) = 1.6М 3 
м NEN % м pe - B + ми 
HREF « V blank » Зай: blank x H blank Ж One Tine и И ee 


D. EE Хо Ху X vo ХУ X ue Хз Ҳо X C X ХХ Хо Ту Ха 


V. BLANK 
Н. BLANK IMG_WIDTH 
V_START PL pla > 
A 
IMG. HEIGHT 
VALID IMAGE 
y 
V. END | 


V_BLANK: indicate the line number of vsync blanking; 
V_START: indicate the line number from rising edge of Vsync to the first available image data; 
У END: line number from the last image data to Vsync blanking. 
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H_BLANK: cycle number of line blanking. 
Color bar and fade color bar: 


100% WHITE 


9.2.3.2.5 DCAM AXI MASTER: 
e There are four output ports and two input port іп DCAM AXI Master Interface, only one read 
port can be read at one time. Only one write port can be writing at one time. 


e Support an arbiter between Port CAMO, Port CAM1 Y, Port CAM1 UV, Port САМ? Y, Port 
CAM? UV, The priority of Port САМО is highest. 


e The interval between two burst can be configured by register. 


e DCAM VDB port and AXI part work іп ск dcam domain, and The AXI interface works on Aclk 
domain. 
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REV Read Y I/F 
AXI Read ИЕ |" REV Read UV I/F 
АХ! RD. INTF АХ! ВСН VDBS = 
E ROTATE Read I/F 
CAM 0 I/F 
М CAM 1 Y I/F 
AXI Write I/F М CAM 1 UV I/F 
АХ! МВ. ІМТЕ AXI WCH VDBS || CAM2Y UF 
м CAM 2 UV I/F 
| | ROTATE WR ИЕ 


Figure 9-10 Diagram of АХ! master 
9.2.3.3 Camera capture path: 
DCAM TOP Capture mode 
CCIR cap_top M RAW/JEPG Buffer CAM path 0 Mirror 
u go 512 > & 
nae crop && deci x22 Flip 
JEPG D 
SFI ЕСЕГЕ САМ path 1 (2048 Width) Ed E 
Y Buffer Y y | Buffer 
CSI cap mipi top cd m >) 256 Scaling > 25 »| Mirror 
и U х6 42210 422 | „Кој & AXI 
ҮШУ crop && deci х Mà eae м 42210420 |Ы ов Ы Flip mE 
RAW X16 x16 
Half Word RAW 
1YUYV --сат path2 src sel CAM path 2 (4096 Width) 
v [Butter] v Y у | Buffer 
AHB Slave м LO 2048 Trim Scaling > 225 > Mirror 
U 219 а || 4220422 | „Гај & 
х | UY) вме | А К 42210420 |-> 12 Ы Flip 
X16 X16 
Memory 
control 
Figure 9-11 Camera data path 
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DCAM TOP Capture raw mode 
cap_top м ВАМИЈЕРО — Bure CAM path 0 iig 
i x Skip X32 i 
crop && deci Flip 
D 
sensor_src_sel > D 
R 
CSI cap mipi top 
AXI 
RAW crop && deci Master 
AHB Slave 
Memory 
control 
Figure 9-12 Camera raw data path 
DCAM TOP Capture YUV mode 
CCIR gap_top 
YUV crop && deci 
RAW 
JEPG D 
SEN ЕСЕГЕ САМ path 1 (2048 Width) > d 
v [Bufer] ү Y ү |\ Buffer 
CSI cap mipi top ды M >) 256 Tim Scaling » XE » Mirror 
NEG U ХЕ а || 4220422 | „Гај; & АХ 
YUV crop && deci акам оу | Dec 42210420 |-> 4289 > Flip Master 
RAW X16 x16 
Half Word RAW 
I YUYV ;—cam_path2_src_sel CAM path 2 (4096 Width) 
v [Bufer] ү Y y | Buffer 
AHB Slave m | 2048 тит L| Scaling » 128 [ГЭ] Mirror 
U aak & || 4220422 | „Год; 8 
Халы вы) ЧУ > OX 42210420 |-> 128 Ы Flip 
X16 X16 
Memory 
control 
Figure 9-13 Camera YUV data path 


Three camera capture path is supported in DCAM module. which can be active simultaneously. But 
path1 and path2 have same source which is from sensor. JPEG data and RAW RGB can be capture by 
camera path 0. YCbCr can be capture by both camera path 1 and camera path 2. The output data from 
pathO can be JPEG data and RAW RGB. The output data from path1 and path2 can be YUV422 
(2-plane uv or vu), YUV420 (2-plane uv or vu), YUV420 (3-plane). 

The data source of each camera path can be from parallel or MIPI interface. 
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9.2.3.4 


ISP preview mode: 


SC9820A Device Specification 


CCIR PATTREN GEN 


cap_top 


RAW/JEPG 


DCAM TOP 


ISP Preview mode 


Mirror 


M 
U 
Xx 


crop && deci 


cap mipi top 


crop && deci 


Half Word RAW 
Г YUYV 


AHB Slave 


|— sensor src sel 


Y Buffer Y Y Y 
>| 256 Tri » Scaling >| >| 
M rim 
V [uy boa & |] 4220422 |, алы 
а: “ы pus 5 ae 42210420 >| 128 |-> 
x16 г X16 


Кале Buffer CAM path 0 
>| Ski 512 > & 
. x32 Flip 


г cam_path1_src_sel 


CAM path 1 (2048 Width) 


хоо 


Buffer 
128 


Mirror 


GigE) 


АХ 
Flip Master 


;—cam_path2_src_sel 


CAM path 2 (4096 Width) 
Scaling 


Buffer 
422 to 422 


y | Buffer Y Y YJ 128 
— p) 2048 i | 
M x16 Pa хе й а 
u 
. [uv UV| Buffer ; 
x Uq Buffer uv Deci 422 to 420 > 128 » Flip 
s X16 


Memory 
control 


Figure 9-14 ISP preview data path 


In this mode, the ISP_TOP will work with DCAM. Camera sends the image data which was got from 
MIPI sensor or parallel sensor to module ISP. UVYV data would be sending back from clk_isp domain, 
after a series image processing in ISP module. At same time pathO can work in capture mode and 
output Raw or JEPG data. At same time pathO can work in capture mode and output Raw ог JEPG 


data. 


This mode can be set both in camera path1 and camera path 2. 


Interface between ISP_TOP and DCAM_TOP: 


Pin Name lO | bits | description 
Clk_isp | 1 ISP clock. 
Isp_data_out O 32 Date to ISP. TOP;include two data format: 
{UYOVY1}; 
{6’hO,RAWO,6’h0,RAW 1}; 
Гр ма out О 1 Output data valid. 
isp_out_sof О 1 Output data start flag. 
isp_out_eof О 1 Output data end flag. 
Isp Ко full | 1 Fifo full from ISP ТОР; this signal was іп ск асат domain. 
Isp data in | 32 Input data from ISP. TOP. data format:{UYOVY 1}; 
Isp_vid_in | 1 Input data valid. 
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Isp-frm_sof | 1 Start of frame of data from ISP 

Isp_frm_eof | 1 END of frame of data from ISP 

dcam_fifo_full О 1 Indicate the асат fifo is full, ISP module should hold the data. 
This signal was in clk_isp domain. 


Data from DCAM to ISP: 


ew TL LEU LU UU UU UU UU UU LT I 
— dj LJ e| 


SP мр OUT 


L|. f 
EP FIFO FULL | | 
SP_OUT_SOF | 


SP OUT. EOF | | 


ISP DATA OUT Valid Valid Valid | Valid x H 


ISP buffer overflow interrupt would be generated, if ISP FIFO FULL was found. 
Data from ISP to DCAM: 


Data must be hold if | 
dcam fifo is full І 
> | 


CLK_ISP 


| 
| 
| 
| 
| 
| 2 
| 
| 
| 
| 


# 
/ 
ISP_VLD_IN 4 
| VALID 
DCAM_FIFO_F | 
ULL | 
T 
| 
| 
ISP_DATA_IN ј VALID ( М VALID 


One cycle pulse 


| 
| 
| 
ISP_CAP_EOF ! 
| 
І 


One cycle pulse 


ISP must keep the output data, if dcam_fifo_full is set. 
Perfomance requests: 

Pixel data from MIPI: 8M X 24 fps = 192M pixel/s 

Pixel date to ISP (binning is enable): 4M X24 fps = 96M pixel/s 
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Y 
хоо 


9.2.3.5 Image resizing path 
CCIR cap_top M ВАМШЕРС PS Buffer CAM path 0 ida 
———À U п 512 > 
Sk 
REM crop && deci x ы x22 Flip 
JEPG 
SPI [ SensOLSIC-S9| сат pathi src sel CAM path 1 (2048 Width 
P: 
v | Buffer] ү Y y | Buffer 
CSI cap mipi top ыды M > XE Trim Scaling >| ne » Mirror 
u & luv 422 to 422 UT Surfer & AXI 
YUV crop && deci x LU ми „| сеа 42210420 |-> 12 > Flip Manter 
RAW X16 x16 
Half Word RAW 
[YUYV [-cam path2 src sel CAM path 2 (4096 Width) 
v [Buffer] ү Y v | шей 
AHB Slave ыў M | 2048 тит || Scaling » 18 | Mirror 
и xe а || 4220422 | „ра; 8 
АЗАР ШЕ Ы. 42210420 |-> 128 |>| Flip 
X16 X16 
Memory 
control Burst In < 
CCIR cap_top M RAW/JEPG Buffer CAM path 0 Mirror 
uU p 512 > 84 
ШЫ crop 8% deci x a2 Flip 
JEPG D 
eQ [ sensorsro-sel сат рани sro sel САМ path 1 (2048 Width) >| B 
Y Buffer Y Y Buffer 
cs cap_mipi_top ai | Y >) 256 Scaling >| 128 » Mirror 
и у “ag 42210422 | „ра AXI 
YUV crop && deci x х [US Per], Uv 42210420 | | "ов >| Flip Master 
RAW X16 X16 
Half Word RAW 
I YUYV —cam_path2_sro_sel CAM path 2 (4096 Width) 
y [Bufer] y Y y | Buffer 
AHB Slave м Г» 2048 Trim Scaling >| 128 » Mirror 
X16 x16 
U & | 422 to 422 Uv Buia & 
х LU Butter | шу y Dec 42210420 |“ "zs || Flip 
X16 X16 
Memory му 
control Burst In «| 
Figure 9-15 Resizing data path 


In image resizing path, support different input data format scaling, include YUV422 (2-plane uv or vu), 


YUV420(2-plane uv or vu), YUV400, YUVA420(3-plane). And support different output data format, 
include YUV422(2-plane uv or vu), YUV420(2-plane uv or vu), YUV400, YUV420(3-plane). At same 


time pathO can work in capture mode and output Raw or JEPG data. And both one of path1 or path2 


can use for ISP preview mode. 


Limited by the size of line buffer, the path1 output width must less than 2048, the path2 output width 
must less than 4096 in scaling slice mode. If in normal resize mode, path1 can expand picture wide 
size to 4096 and path2 can expand picture wide size to 8192. 
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9.2.4 Control Registers 
9.2.4.1 Memory map 


ARM base address: 0x6080_0000 


Offset 2222 
Description 
Address 
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Offset re 
Description 
Address 


0x0098 REV_BURST_IN CFG Review burst Source size X and subsample 
config 


0x00C4~ reserved 
ОХООЕС 


[mma аум 
[mmc Торна св 
[nma [mecece — | 
жого метот | SSS 
o0 Е А ООО ООО 
О асро 
oo [mca meo ООО 
[nwac Тив сро | _ 
ою [macae ғам 06 | —— 
(йа [oae sensone | o 
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Offset re 
Description 
Address 


0x0164 ~ 
reserved 
0х04ЕС 
0х0400 - LUMA HCOEF 1 и. 
Luma horizontal coefficient table 1 
0x047C 
0x0480 ~ 
ј CHROMA НСОЕЕ 1 Chroma horizontal coefficient table 1 
0x04BC 
0x04F0 ~ 
5 LUMA VCOEFF 1 Luma vertical coefficient table 1 
Ox06FC 
Ox08FO ~ 
x CHROMA VCOEFF 1 Chroma vertical coefficient table 1 
ОХОАЕС 
0х0В00 ~ 
reserved 
Ох1 ЗЕС 
0x1400 ~ LUMA НСОЕЕ 2 | ‚2. 
Luma horizontal coefficient table 2 
0x147C 
0x1480 ~ | m 
CHROMA HCOEF 2 Chroma horizontal coefficient table 2 
0x14BC 
Ox14F0 ~ | 2, 
ОМА УСОЕЕЕ 2 Luma vertical coefficient table 2 
Ox16FC 
0x18F0 ~ . E 
CHROMA VCOEFF 2 Chroma vertical coefficient table 2 
0x1AFC 


0x8000 ROTATE_PATH_CFG Rotate path control register 
0х8004 ROTATE_SRC_SIZE Rotate Source size 


0x8008 ROTATE_OFFSET_START Rotate source start 
0x800C ROTATE IMG SIZE Rotate output size 
0x8010 MIPI REDUNDANT MIPI redundant signal 


9.2.4.2 Register Descriptions 
9.2.4.2.1 DCAM CFG Registers 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1302 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


Description: DCAM configuration register 
0x0000 DCAM configuration register(Reset 0x0000_0000) DCAM_CFG 


| Bit [зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [120 | 1 | вј 7 | 16 | 


es. 


| Type | 


B E CAM 
САМ РАТН2 | CAM PATH1 = E | 
Reserved 
SRC SEL SRC SEL 


Type m ome БЕГЕН me pee [сую БЕЙ ғ ғу ғу | 


Field Name R/W Reset Description 
Value 


ptt] |RO |60 | Reserved | 


CPI_DATA_ADJ [16] R/W ТБО 1:{ccir_dat[7:0],2’b00} 
PATH2 LINE BUFFER MERG | [15] R/W 1hO merge path1 scaling line 
E buffer to path2, and path1 
scaling should not work. 
CAM PATH2 SRC SEL [14:13] RAN 270 path 2 source select 
00:sensor source 
01:ISP source 
10:review source 
CAM PATH1 SRC SEL [12:11] RAN 270 Path 1 source select 
00:sensor source 
01:ISP source 
10:review source 


CAM PATHO.SRC SEL [10] Олгот sensor 1: from ISP 


SENSOR_SRC_SEL R/W тро 1:select MIPI;0:select 
parallel 
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CCIR_PATTERN_SEL R/W 1'hO 1: generate internal image 
pum qn [Ut јаде 
ISP PREIVEW MODE [7] R/W 1'hO 1; preview mode, co-work 
e |" |“ m шее 
CLK_STATUS2 1'hO Current status of camera 
“је је ро јин 
CLK_STATUS [5] ThO Current status of camera 
“еј eee 


[. ЗО |7 [z [Reed O 
CAM PATH2 EB [2] R/W 1'hO Camera path 2 enable; 
“еј Це [эм _ 
САМ PATH1 EB [1] RAN 1'hO Camera path 1 enable; 
poe |" |" шшш _ 
CAM_PATHO_EB R/W тво Camera path 0 enable; 
RENT ЈО ON _ 


9.2.4.2.2 CAM CONTROL Registers 


Description: Camera path control register 
0x0004 Camera path configuration register(Reset 0х0000 0000) CAM PATH CFG 


| Bi | зт озо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | ај 19 | t8 | 17 | 16 | 


do | 


САМ | САМ 
2F 1A 
RC | UTO 
COP | CO 
Y PY. 


туре [зо [кө [чо [о [жо [о јо 
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Field Name R/W Reset Description 
Value 


ОИ ЕС [во [ию ЕО 
CAM2_COEF_AUTO_COPY | [17] R/W 1'hO 1:enable auto copy of 
pm ШЕН |" јама o 
CAM2 COEF FRC COPY [16] WO тво Write 1 to generate force 
copy pulse of camera path 2 
coef 
CAM1_COEF_AUTO_COPY | [15] R/W 1'hO 1:enable auto copy of 
Mi БН БЕЛ јадеа M 
CAM1 COEF FRC COPY [14] WO 1'hO Write 1 to generate force 
copy pulse of camera path 1 
coef 
CAM2 AUTO COPY [13] R/W 1'hO 1:enable auto copy of 
remm QU [m De Cd __ 
CAM2 FRC COPY [12] WO 1'hO Write 1 to generate force 
mm у пч [Net ын 
CAM1 AUTO COPY [11] R/W 1'hO 1:enable auto copy of 
e m PN mE 
CAM1 FRC COPY [10] WO ThO Write 1 to generate force 
еј је Be 
САМО АЏТО СОРУ 1:enable auto copy of 
ВА | Шз _ 


ы — [no [ъ= [кэе —  — — 
[TERN GEN ST [m] [wo [Teo | Sta patem generation | 
[PATTERN-GEN GLA је [wo — [ro — Gar pater gon meio 
7-7 184 m. [se [неее 
[ce Ало co | ам | Гиш — 


CAP FRC COPY WO Write 1 to generate force 
copy pulse 


9.2.4.2.3 CAM PATHO CFG Registers 


Description: Camera path 0 configuration register 
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Cm [з [м [o [2 2 [25 [25 а [2 [ ао 9 [в [т [ v6] 


Reserved 


Type 


Е САМО ОРАТ | FRAME SKI 
Reserved 


| Туре | 


Field Name R/W Reset Description 
Value 


а — |RO |2780 


CAMO ROT MODE [4:3] R/W 2911 00: по rot 

01: flip 

10: 180 

11: mirror 

half word Raw data is needed 
CAMO ODATA MODE [3:2] R/W 1'bO Output data format of cam path 

0 

00: word 

01: half word 

10: YUYV(1-plane) 

11:YUV420(2-plane) 
FRAME_SKIP [1:0] R/W 2'hO frame skip for cam pathO 

00:no deci 

01:1/2 

10:1/3 

11:1/4 


9.2.4.2.4 CAM PATHO SRC SIZE Registers 


Description: Camera path 0 source image size register. 
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Lm [s ps2 [s [27 [29 [25 [2 Газ | [т | S | | e| v ес 
ГТЗ [Ct ee | 


Reserved CAM PATHO SRC SIZE Y 


R/W 


Type 


Field Name R/W Reset Description 
Value 


м |600 |30 [Reserved | 


САМ РАТНО SRC SIZE Y [28:16] 1780 Height of camera path 0 
source 


___ а |RO |390. [Reseved | 


САМ РАТНО SRC SIZE X [12:0] 13'h0 Width of camera path 0 
source 


9.2.4.2.5 CAM РАТН1 CFG Registers 


Description: Camera path 1 configuration register 


0x0010 Camera path configuration register(Reset 0x0000 0000) CAM PATH1 CFG 


САМ1 REG 

САМ! ЕВА | CAM1_SLIC 
Reserved ULAR_MOD a CAM1_SC_Y_VER_TAP 
ME_SKIP E MODE 


L3 м - | INLINE RN 
Preset Pope pepe fel 


CAM CAM 
CAM1_ROT_ CAM1_ODAT САМ1 DECI САМ1 DECI 
САМ1 SC UV VER ТАР 
MODE A MODE 
ҮЗЕ ХЕ 
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Field Name R/W Reset Description 
Value 


nmn . REGULAR MODE 


CAM1 FRAME SKIP 


ЕШ ЕЕЕ ЕСІЛ Б; 22 ЕЕЕ 


| | 


р ЕС 


| Reserved | | 

CAM path 1 regulate mode 
00:by pass 

01: Shrink (Shrink Y value to 
16~235,UV value to 16-240) 
10: Cut (Cut Y and UV value to 
given threshold) 

11: Special effect (Set Y to 255 
if Y value larger than given 
threshold, else to value. UV 
set to fix value) 

CAM path 1 frame deci 

00:no deci 

01:1/2 

10:1/3 

11:1/4 


CAM1_SLICE_MODE [22:24] | RW 2'hO 00: no slice mode 
01: review slice mode 


САМ1 SC. BYPASS [20] 1:bypass camera path scaling 


CAM1.SC Y VER ТАР [19:16] Y Vertical tap of scaling 
САМ1 SC UV VER ТАР [15:11] UV Vertical tap of scaling 


CAM1 ROT MODE [10:9] E 2611 


ПН e qmi Rees 0 — 


САМ1 ODATA MODE 


00: no rot 

01: flip 

10: 180 

11: mirror 

Cam path rotate can't work in 
slice mode 


Output data format of cam 
path 1: 

00:YUV422 

01:YUV420; 
11:YUV420(3-plane) 


CAM1_DECI_Y_EB [5] 1:enable path1 subsample in Y 
direction 


CAM1 DECI X EB > RAN ThO 1:enable pathi subsample in x 
direction 
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9.2.4.2.6 CAM_PATH1_SRC_SIZE Registers 


Description: source image size register of camera path 1. 


Cm [э [м ав [27 25 [2s [2 [25 [22 ра [ [э [тв [  [ v9] 
С ИСТИНИ 


Reserved CAM_PATH1_SRC_SIZE_Y 


R/W 


мере Т 


Field Name R/W Reset Description 
Value 


1 |RO |90 Reserved | 


САМ РАТН1 SRC SIZE. Y | [28:16] 13'h0 Source height of camera 
path 1 


o И |RO |30 Reserved (| 


САМ PATH1. SRC SIZE X | [12:0] 13'h0 Source width of camera path 
1 


9.2.4.2.7 CAM PATH1 DES SIZE Registers 


Description: Camera destination image size register. 


Camera path 1 destination size (Reset:0x0000 0000) 
в аа а Га Га а а а а Га | а а с 
| Мате | Reseved | САМ PATH1 DES SIZE Y 

= MEN 3 — ^ -  —OP 
[Rest | o | o | 0] o | o | со | сј oo o oy ojo [eo [о1о | 
| Bi [15 ча | 5 | 2 | v || 9 8 7[68|5|4,3]|2]|t J| 


Reserved CAM PATH1 DESSRC SIZE X 


мере T 


Field Name R/W Reset Description 
Value 


[mug [Ro [эю [ея — — — 


CAM PATH1 DES SIZE Y | [28:16] R/W 13180 Height of camera path 1 
destination 
НН fea во [зво Reserved —  —  - 
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CAM PATH1 DES SIZE X | [12:0] R/W 13'hO Width of camera path 1 
destination 


9.2.4.2.8 CAM PATH1 TRIM START Registers 


Description: Camera path1 trimming start position register 


Camera path trim start (Reset:0x1FFF_1FFF) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | == 


Reserved CAM_PATH1_TRIM_START_Y 


Type 


Field Name Reset Description 
Value 


эу [Ro sm [Reewd 
CAM PATH1 TRIM START Y | [28:16] 13'h0 Vertical start Pocta of 
ама АЗ аР 


CAM_PATH1_TRIM_START_X > $ R/W 13'h0 C — start position of 
camera path 1 trimming 


9.2.4.2.9 CAM PATH1 ТЕМ SIZE Registers 


Description: Camera path 1 trimming size register 


Camera path1 trim size (Reset:0x0000 0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved CAM PATH1 TRIM SIZE Y 


Field Name R/W Reset Description 
Value 
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зто] |н |30 Reserved O 


CAM_PATH1_TRIM_SIZE_Y | [28:16] R/W 13'hO Height of camera path 1 
trimming 


р ия [RO |390 | Reserved | 


CAM PATH1 TRIM SIZE X | [12:0] R/W 1380 Width of camera path 1 
trimming 


9.2.4.2.10 CAM_PATH2_CFG Registers 


Description: Camera path 2 configuration register 


w EEE 


CAM2_REG E 
CAM2 FRA | CAM? SLIC 
Reserved ULAR MOD a CAM2_SC_Y_VER_TAP 
ME_SKIP S 


EN 
ЕСІН ЕТ С ВЕНЕ С ЕЕ ВЕ ЕСС 5 BERE ЕЕС 


CAM2_ROT_ САМ2 ОПАТ САМ2 РЕСІ САМ2 РЕСІ 
САМ2 SC UV VER ТАР i 
MODE A MODE 
e XE 


P 


Field Name Reset Description 
Value 


ЕЕ REGULAR_MODE Ps 25] | RW 270 DN path 2 regulate mode 
00: by pass 
01: Shrink (Shrink Y value to 
16~235,UV value to 16-240) 
10: Cut (Cut Y and UV value to 
given threshold) 
11: Special effect (Set Y to 255 
if Y value larger than given 
threshold, else to value. UV 
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[o 0 T. settonfixvatuey | 


CAM2 FRAME SKIP [24:23] | ВМ 270 CAM path 2 frame deci 
00:no deci 
01:1/2 
10:1/3 
11:1/4 
CAM2_SLICE_MODE [22:21] | RW 270 00: no slice mode 
01: review slice mode 
10: capture or preview slice 
mode 


CAM2_SC_BYPASS [20] R/W ThO 1:bypass camera path 2 
scaling 


CAM2_SC_Y_VER_TAP [19:16] Y Vertical tap of scaling 
CAM2_SC_UV_VER_TAP [15:11] UV Vertical tap of scaling 


CAM2_ROT_MODE [10:9] 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


[si s [me memes — | 


CAM2 ODATA MODE [7:6] RAN 20 Output data format of cam 
path 1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM2_DECI_Y_EB [5] 1:enable path2 subsample in Y 
direction 


CAM2_DECI_Y 14:3 .|RW |280 | 00:1/2;01:1/4;10:1/8;11:1/16 


САМ2 РЕСІ X EB > R/W ThO 1:enable path2 subsample in x 
direction 


CAM2_DECI_X [1:0] 00:1/2;01:1/4;10:1/8;11:1/16 


9.2.4.211 CAM_PATH2_SRC_SIZE Registers 


Description: source image size register of camera path 2. 
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Lm [s p 2 [s 27 [29 [25 [2 Газ | [т | е | e т ес 
ГТЗ Гана CS 


Reserved CAM_PATH2_SRC_SIZE_Y 


R/W 


мере T 


Field Name R/W Reset Description 
Value 


|859) Ro |90 | Reseed | 


САМ PATH2 SRC SIZE Y | [28:16] 13'h0 Source height of camera 
path 2 


[mew Ro [эю је 


CAM РАТН2 SRC SIZE X | [12:0] 13°hO Source width of camera path 
2 


9.2.4.2.12 CAM РАТН2 DES SIZE Registers 


Description: Destination image size registers. In camera path2 mode. 


Camera path 2 destination size (Reset:0x0000 0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | CAM PATH2 DES SIZE Y 

w MEM 3 3— -  0—SB — 
[Reset | o | o | 9 | o j| o [o |o o | 1 о [о [оо ооо | 
| Bi [15 | 14 | 13 | 12 | | 10| 9 | 8 | 7 | 6 | 5 [ 4 [| 38 | 2 | тој 


Reserved CAM PATH2 DES SIZE X 


we| w —] Т 


Field Name R/W Reset Description 
Value 


[mug [о [эю [ея — — — 


CAM РАТН2 DES SIZE Y | [28:16] 13°hO Source height of camera 
path 2 


НН ea рю Се 
САМ РАТН2 DES SIZE X | [12:0] 13'hO Source width of camera path 
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9.2.4.2.13 CAM_PATH2_TRIM_START Registers 


Description: Camera path2 trimming start position register 


Cm [э [зо [з [2 [2r [25 [2s [2 [25 [2 [т [29 [ә [тв [  [ 59] 
Pine | тшшш NN 


Reserved САМ РАТН2 TRIM START Y 


Type 


Field Name Reset Description 
Value 


Emp [no [wo ее 


— PATH2 TRIM START Y s 16] 13'h0 Vertical trimming start 
L^ UK, of camera path 2 


CAM PATH2 TRIM START X T oj RAN 13'h0 D trimming start 
position of camera path 2 


9.24.2.14 CAM РАТН2 TRIM SIZE Registers 


Description: Camera path2 trimming size register 


Camera path 2 trim size (Reset:0x0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved CAM PATH2 TRIM SIZE Y 


Field Name R/W Reset Description 
Value 
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м jro |390 Reserved | 


САМ PATH2 TRIM SIZE Y | [28:16] 1380 Trimming height of camera 
path 2 


Соја [о [эю ја 


САМ PATH2 TRIM SIZE X | [12:0] 13°hO Trimming width of camera 
path 2 


9.2.4.2.15 SLICE_VER_CNT Registers 


Description: Slice vertical counter register. 


Cm [sro [2 [2 [77 [2 [25 [28 [ [= [т [o [9 [зв [зт [в 
Deme mem] аа 
ре | 


Туре RO 


rese] a cc КИ 
Px | а [з ын о а а 1 е ВЕ а а 11 
опе | ван 


Reserved SLICE | VONT 


Type RO 


[eus — [m — [se [Reeves —  — | 


SLICE O VCN | [28:16] 1380 Current vertical line number of 
T output when MIPI RAW data 
slice output is done 


ваа во [so |е | 


SLICE | VONT | [12:0] R/W 1380 Line number of МІРІ RAW slice 
output. 0 means with no need 
for RAW data slice output. 


9.2.4.2.16 DCAM INT STS Registers 


Description: DCAM interrupt status register. 
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EIMEREXERERERERESERERESERESEIESEAES 


| Type | 


Field Name R/W Reset Description 
Value 


[mes [о юм — — — — 
Pra END ро — |Ro [то | Stop signal ІСІГІН 
[рат eno |ра” јо Pro | Stop signal ofpath1 — — 
Paro ко fen |Ro [mo Stop signal ofpatho — 
[mme sor [ey [RO | tho [Ране start of camera рана 
[рат sor [ng Ro. [imo Pats start of camera patni | 


RAW_SLICE_DONE [18] | | Slice output done of capture 
RAW 


PATH2 SLICE DONE [17] RO јао | Slice done of camera path2 
PATH1 SLICE DONE [16] во |110 | ие done of camera path! 
ROT. DONE [15] АО јан | Data transfer done of rotate 


CAP MIPI FIFO OVF [14] тво Internal fifo in сар тірі 
overflow. 


DCAM ISP. FIFO OVF [13] во |100 ISP fifo OVF 


JPG BUF OVF [12] тво JPEG data size exceeded 
the allocated buffer on 
SDRAM. 
CCIR_FRM_ERR [11] Error is found in current 
ЕР a a 
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CCIR LINE ERR 


CAM2 BUF OVF 


CAM2 TX DONE 


CAM1 BUF OVF 


[7] 
CAMO BUF OVF [5] 
[4] 

3] 


CAMO TX DONE 


| 

CAP_SOF { Camera Interface’s start of 
frame indication to the next 
module 

SENSOR_EOF Ч Sensor’s end of frame 
indication to Camera 
Interface module 

SENSOR. SOF ! Sensor’s start of frame 
indication to Camera 
Interface module 


9.2.4.2.17 DCAM INT MASK Registers 


Description: DCAM interrupt mask register. 


DCAM interrupt mask (Reset 0x0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | 


Reserved 


Type 


РР 2 
tt /ПИКБИИНЕНИНИНИЯЕН 
ЕСЕЕЛЕЛЕЛЕУЕИЕИЕЖЕЛЕЖЛЕЖЕЛЕЛЕНЕЛЕНЕЛ 
[Name [ems | 


DCAM_INT_MASK 


Type RW 


шыш јо [ero ја — — — —] 
DCAM INT. MASK | [23:0] 24'h0 ВІ] 1: DCAM interrupt is 
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enabled for source i 
Bit[i] 0: DCAM interrupt is 
disabled for source i 


9.2.4.2.18 DCAM INT CLR Registers 


Description: DCAM interrupt clear register. 


Fm [sep [29 [2 [2r [25 [25 [за [s [2 T [в | e ео |е 
СТ | 


Reserved 
Туе аа Г7іт д 
| Reset | 949494544094 Pe fe te fo :ј јо 
| Bit | 15 | t4 | 13 | r2 | t | 9 | 8 | 7 | 6 | 5 [| à | 3 [2 | t |o) 
мм 


DCAM_INT_CLR 


Type RW 


р је feo ја | 


DCAM_INT_CLR | [23:0] RAN 2480 Write 1 into ВИП to clear bit[i] of 
ISP INT RAW register. 


9.2.4.2.19 DCAM INT RAW Registers 


Description: DCAM interrupt raw register. 


Lm [s [92 2 [o [ 26 [5 [2 [s [2 [1 [ | e] 9 [зт ] 9] 
көне | ү 


Reserved 
= Мания 
| Bi [is | 14 | 13 | 12 | 1 | 10 | 9 | 8 | 7 | 6 | 5 [| 4 | 3 | 2 | t || 
[ме ммм | 


DCAM INT. RAW 


Type 


Г м mo Гао Се — — — — 
DCAM INT. RAW | [23:0] 24780 DCAM interrupt source raw bits 
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9.2.4.2.20 FRM_ADDR_0 Registers 


Description: Frame address 0 register. 


Cm [sp] 2 [2 [25 [s | $e [ & [o | s [тв | v [9] 
СТИ ОСИ 


FRM ADDR 0 


нн 


Reset | o | o | o оо [оооло оаа ia] og] оо | 
ааа а 5+ 
ы мы ,.,у/һм _ 


ЕНМ ADDR 0 


Туре 


ЕАМ ADDR 0 | [31:0] 327180 ВҮТЕ 


9.2.4.2.21 FRM ADDR 1 Registers 


Description: Frame address 1 register. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј ARC” 


FRM_ADDR_1 


Type RW 


ыы. 5 оц 
ЕЛЛЕНЕНЕНЕЕКСЧГСИЕНЕКЛИЕНЕНЕНЕНЕНИЯ 
pm oem 
Ах == | 


FRM ADDR 1 


ЛЕНКИЯЛЕЛИНЕНКЕЕИННЕНИНЕНИНЕНЕНЕН 


FRM ADDR 1  |[81:0] 32'h0 BYTE 


9.2.4.2.22 FRM ADDR 2 Registers 


Description: Frame address 2 register. 
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Cm [sp] 2 [m 2 [25 [s | 8] [o ] e [в [ v [| 9] 
СТОИТЕ 


FRM_ADDR_2 


w 


[Reset | o о [о | oo fo [оо оо oa fia tia] io] оо | 
| ви | 15 [44 [13 [12 | | o | 9 | 8 |7 | s | ај зјгјтјој 
[Name {OAR 


FRM_ADDR_2 


Type 


9.2.4.2.23 FRM_ADDR_3 Registers 


Description: Frame address 3 register. 


Lm [s ps2 [2 [o [26 [s | [s [е а [ [зә [e | |е | 
еј ОИ 


ЕВМ ADDR 3 


Type RW 


бу Nm) 0 — — | 
ЛЕНЕНЕНЕНЕНЕНИЕЛЕНЕНЕЕЕЛЕНЕНЕНЕНЕН 
ЕЕИНКЛЕЛЕЛЕЛЕЛЕЛЕНЕШЕЛЕНЕНЕНЕНЕНЕНЕН 
|н 
ГЛЕНЕНЕНЕЛЕЕЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕН 


9.2.4.2.24 FRM_ADDR_4 Registers 


Description: Frame address 4 register. 
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Cm [aolo 2 [zs [25 [s | 8] s [o] w [тв | v [| e] 
ПО О ООО 


FRM_ADDR_4 


w 


|е | 2/20|0)90)0|90)9)9)9)/4/4/4/0/0/0 | 
| ви | 15 [44 [13 [12 | | o | 9 | 8 7/6 s | ват о 
[Name {ADR 


FRM_ADDR_4 


Type 


9.2.4.2.25 FRM_ADDR_5 Registers 


Description: Frame address 5 register. 


Lm [s эо [э [2 [o]: [s | [s [е а [ [19 [e | v 9] 
C 


FRM_ADDR_5 


Type RW 


бу Nm). 0 — | 
ЛЕНЕНЕНЕНЕНЕНИЕЛЕНЕНЕЕЕЛЕНЕНЕНЕНЕН 
ЕЕИНКЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
ра 
ГЛЕНЕНЕНЕЛЕНЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕН 


9.2.4.2.26 FRM ADDR 6 Registers 


Description: Frame address 6 register. 
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ае Гэга оо ав а ае а н аз Га ра Гао е Ге ее 
ај 0 ғ... 


ЕЕЛЕНЕЛЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕЛЕНЕНЕЛЕН 


FRM_ADDR_6 


FRM_ADDR_6 


ЛЕНЕНИНЕНЕНЕНЕНЕКЛЕНЕНЕНЕЕЕНЕСЕНЕЕ 


9.2.4.2.27 BURST_GAP Registers 


Description: Burst gap register. 


шал Ет Ез ЕЕ а 
С О ОО ИС СИ 
Туре 

С И Е С Е ОС С ОС = 
| Bi [35 14 | 13 12 | t | 10 | 9 | 8 17 | && 5 |а зјгј тој 


RD BURST GAP WR BURST GAP 


Type 


CAM1 PATH GAP [31:25] 8180 The interval cycles inserted 
camer pen |> [т је 
CAM2_PATH _GAP [24:16] The interval cycles inserted 
CA UE БЕНИ НИ ЕССЕ 
RD_BURST_GAP [15:8] R/W 870 The interval cycles inserted 
“еј a ЕЕЕ 
WR_BURST_GAP [7:0] R/W 870 Тһе interval cycles inserted 
E БЕН БЕКЕН 


9.2.4.2.28 ENDIAN_SEL Registers 
Description: Endian select register. 
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реа Га Ге аа Га Га Га Га Га а т e 


ROT_RD_E 
Reserved 


ШЕСТЕ Re В ЕВ ЕСЕЈ eee 


CAM_PATH2 САМ РАТН! 
ROT WR E CAM PATH2 CAM РАТН1 | CAM PATHO | REV IN EN | REV IN ЕМ 
_ENDIAN_U _ENDIAN_U 
NDIAN _ENDIAN_y _ENDIAN_y _ENDIAN DIAN_y DIAN_y 
V у 


ри | № | AN 
ene Oe еш кым К = 


Field Name R/W Reset Description 
Value 


И ha јо uw 


CAM .PATHO VU ENDIAN | [20] 1; VU 0: UV 


АХ! RD WORD ENDIAN | [19] R/W 1’hO 64bit AXI data read word 
endian 

АХ! МВ WORD ENDIAN | [18] 64bit AXI data write word 
endian 


ROT RD ENDIAN [17:16] R/W 2'hO data Endian adjust for rotate 
path ; 
when read data: 
00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 

ROT WR ENDIAN [15:14] R/W 2'hO data Endian adjust for rotate 
path ; 
when read data: 
00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 


CAM PATH2 ENDIAN UV | [13:12] UV or U or V data Endian 
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adjust for rev input path ; 
when read data: 
00: original:{B0,B1,B2,B3} 
01:В3,В2,В1,В0) 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 

CAM PATH2 ENDIAN Y [11:10] А Y data Endian adjust for rev 
input path ; 
when read data: 
00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0] 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 


CAM PATH1 ENDIAN UV | UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

CAM_PATH1_ENDIAN_Y | i Y data Endian adjust for rev 
input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:В3,В2,В1,В0) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

CAM PATHO ENDIAN : | RAW АСВ data endian 
adjust for rev output path; 
when write data out: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

REV IN ENDIAN UV : ‹ UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1324 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ӘЗ SPREADTRUM SC9820A Device Specification 


REV IN ENDIAN Y : Y data Endian adjust for rev 
input path ; 
when read data: 
00: original:{BO,B1,B2,B3} 


01:(B3,B2,B1,BO) 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


9.2.4.2.29 AHBM STS Registers 


Description: AHB master status registers. 
0x0070 AHB master status (Reset 0x0000 0000) AHBM STS 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 18 17 


ЕС 

Reserved a 

ШИ 
КИ 


т ВОТ WR GAP 


ТІГЕ = pepe pec p e [9 D 9 


Field Name R/W Reset Description 
Value 
[я mo [im 


САМ2 PATH. VDB. BUSY | [18] IRO јако  |t:busy;Oidle 
CAM1 PATH VDB BUSY | [17] [RO |. |180 |t:busy;Oiidle 


ROT WR GAP [16:9] R/W 8'hO The interval cycles inserted 
between two rotate block 
transfer. 


DCAM ARBIT MODE [B | АМ |79022 |АХімгйе arbit mode 
RCH VDB STOP Stop the write channel of AXI 
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CAM2_PATH_STOP Stop camera path 2 
CAM1_PATH_STOP 


мо И 


9.2.4.2.30 FRM ADDR 7 Registers 


Description: Frame address 7 register. 


Lm [spo [2 [2 [o 25 [25 | [8 [a T [ | Гео sl 
еј AR CS 


FRM_ADDR_7 
ГЛЕНИНЕКЕНКНЕНИНЕНИНТЕЯЛИЕНИНЕНЕНЕН 
ШІН ЕСЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕЕЕНЕН 


FRM. ADDR 7 


Type RW 


9.2.4.2.31 FRM_ADDR_8 Registers 


Description: Frame address 8 register. 


ви Га эо |ә ае ат ае а а а Гаа Га ә е и Гес 
еј ОТИ 


ҒАМ ADDR 8 


Type RW 


FRM_ADDR_8 


ШЕШЕЛЕЛЕСЕЛЕНЕЛЕНЕЛЕЛЕЛЕЛЕЛЕНЕШЕНЕ 
[Name ян 0о0о| 


Туре RW 
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9.2.4.2.32 FRM ADDR 9 Registers 


Description: Frame address 9 register. 


ае ээ ав а ае а а аз Гаа Гао е еее 
ај наа 


FRM_ADDR_9 


ШІ 


Ве [о о [о оо [оо ооа оо ао | 
ааа ааа 
лб ССА АЛИ 


FRM_ADDR_9 


Type 


9.2.4.2.33 FRM_ADDR_10 Registers 


Description: Frame address 10 register. 


ШІНЕЛЕЛЕЛЕЕЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 
еј RCS” 


ЕНМ ADDR 10 


Туре RW 


ШІНЕЛЕЛЕСЛЕЛКЕКІКЕКИЕЛЕНЕНЕНЕНЕНЕНЕЕ 
С ООО ООО 


9.2.4.2.34 FRM_ADDR_11 Registers 


Description: Frame address 11 register. 
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Cm [spo 2 [2 [25 [2 [2 [з [ж [эт [ [9 [тв [  [ v6] 
ГТ ЕИ mem S] 


FRM ADDR 11 


Type RW 


FRM_ADDR_11 


| ви | 15 [44 [13 [12 | м | 0 | 9 | 8 7/6 s | ј зјгјтјој 
[Name | S Y o 


Type RW 


Frame address mapping: 


In different work mode, we need 


Addre Reg сато path cam1 path cam2 path cam1 path cam2 path rotate path 
Name (capture) (capture) (capture) (review) (review) 
Frm addrO | Capture 

output : 

Raw; 

Jpeg ; 

YUYV ; 

YUV420-Y 
Frm_addr1 Destination Y Destination Y 
Frm_addr2 Destination Destination 

UV/U(3 UV/U(3 
plane) plane) 
Frm_addr3 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr4 Destination Y Destination Y 
Frm_addr5 Destination Destination 
UV/U(3 UV/U(3 
plane) plane) 
Frm addr6 Destination V Destination V 
(8 plane) (8 plane) 
Frm addr7 Source Y Source Y 
IYUYV /YUYN 
Frm addr8 Source UV/U | Source UV/U 
(8 plane) (8 plane) 
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Frm. addr9 Source V Source V 
(8 plane) (8 plane) 
Frm addr10 Source 
Frm addr11 Destination 
Frm addr12 | Capture 
output : 
YUV420-UV 


Frame adress update sequence: 

In capture or preview mode, there were two shadow copy mode. At the beginning, the force copy 
operation can update the frame address. After current transfer completed, the internal shadow 
frm_addr registers would be auto updated by hardware. 


VSYNC 


Sensor_sof 


Transf_done 
Frm_addr 
(accessed by AHB) Addr 0 Addr 1 Addr 2 
Frm_addr 
(shadowed) Addr 0 Addr 1 Addr 2 
Force copy at the . 
start Hardware will auto 
shadow the address after 
data transfer done. 
9.24.2.35 CCIR PATTERN CFG 


Description: CCIR PATTERN configure register. 
0x0088 CCIR pattern config register(reset 0х0000 0000) CCIR PATTERN CFG 


ово | 
| Bit (зт 3029 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Solor B Solor G 


Type 


Spreadtrum Communications, Inc., Confidential and Proprietary 


ИС 


| Туре | 


V1.1 


Ccir bayer 


mode 


Ccir 
Ccir _( 
f_pol 


CCIR_patter 


n_mode 
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CCIR bayer mode | [7:6] Bayer mode of raw rgb 


ССІН Vsync pol [5] R/W 10 Polarity of Vsync 
O:active low 
1:active high 
CCIR Href pol [4] R/W TbO Polarity of Href 
Oactive low 
1:active high 
Ccir color mode [3] R/W тро 1:YUYV 
m ым ы mom oo 
CCIR seq mode [2] R/W 1'bO 0:Vsync & Href from internal 
logic; 
1:Vsync & Href from CCIR 
PAD. 
CCIR pattern mode | [1:0] R/W 2'hO 00:solor image 
01:color bar 
10:gradient color bar 


Bayer mode Pattern 

0 Odd line : GRGR GRGR ... 
Even line: BGBG BGBG ... 

1 Odd line : RGRG RGRG ... 
Even line: GBGB GBGB ... 

2 Odd line : BGBG ВСВС ... 
Even line: GRGR GRGR ... 

3 Odd line : GBGB GBGB ... 
Even line: RGRG RGRG ... 


9.2.4.2.36 CCIR PATTERN SIZE 


Description: CCIR PATTERN configures register. 
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Cm [sr [э 2 [2 [2 [25 [25 [a [э [2 а [o] » [| e 9] 


reserved Pattern image height 


R/W 


reserved Pattern_image_width 


yee [FO нн 


[FieldName — [Sk Во | Reset Value [Descipton | 
o [meg јо eo ва —— | 
[mag mo — eo ја — O 


9.2.4.2.37 CCIR VER BLANK 


Description: CCIR PATTERN vertical blanking configure register. 


ви Га эз ае а Га а а а аа Га о ере ес 


reserved V_END_SET 


R/W 


V_START_SET V_BLANK 


R/W 


[FieldName — [Sk [RW | Reset Value [Description — | 
ој јо so ewe | 
уко ser — [Eg [nw Jeo — | | 
Dvsmarser [usa — [nw је — | — — — — — —] 


9.2.4.2.38 CCIR HOR BLANK 


Description: CCIR PATTERN horizontal blanking configure register. 
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Cm [a Гао ао [28 [27 25 [25 [2 [з [т [т [3 | еее 


ETE Ос. ој 
| Reset | ИШЕ ИШИ ВС О И КС ЕЕ СИ Ши ЕН ЕЕ КИ ИСА БИ 
| ви | 15 14 [13 [12 | м | 0 | 9 | ај 40 | s | 4| зјгјтјој 
[Name ООН 


Reserved 


H BLANK 


.ЛЕНЕНЕНЕНИЕНЕНЕНЕКНЕНЕНЕНЕНЕНЕНЕНЕН 


ја [so ЕГІ: 
H_BLANK [15:0] 16'h40 Cycle number of line blanking 


9.2.4.2.39 REV BURST IN CFG Registers 


Description: Review burst in source image size and configuration register. 


alele lella lalale aale e rie 


REV_BURS 
Reserved T_INPUT_M 
ODE 


БІ ae 
ШІН ЕЛЕЛЕЛЕКЕЕЛЕНЕНЕЛЕНЕНЕНЕНЕЕЕШЕН 
REV 


REV_BURST 
_SUB_SAMP REV_BURST_SRC_SIZE_X 
LE 


ne [wr [тЫ = — ——À 
ГЛЕНЕНЕБЕНИНЕИКНИКИКИКИКИКНЕНЕНЕНЕН 


Field Мате R/W Reset Description 
Value 


[nis mo р [м | 
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REV_BURST_INPUT_MODE [17:16] Input data format of review 
burst in: 
00:YUV422(2-plane) 
01:YUV420(2-plane) 
10:YUV422(1-plane)(YUYV 
) 
11:YUV420(3-plane) 


REV BURST SUB ЕВ is) | |RW > |th0 | 1: review subsample enable 
REV BURST SUB SAMPLE EE 00:1/2;01:1/4;10:1/8;11:1/16 


REV BURST SRC SIZE X [12:0] 13°hO Width of camera path 0 
source 


9.2.4.2.40 REV_BURST_IN_TRIM_START Registers 


Description: Review burst in trimming start position register 


0x009C Review burst in trim start (Reset:0x1FFF_1FFF) 


| Bit [зт 30 | 20 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 | 16 | 
EMEN. --- 


Reserved REV BURST IN TRIM START Y 


Type 


Type 


Field Name R/W Reset Description 
Value 


9 | |30 Reserved | 


REV BURST IN TRIM START Y | [28:16] R/W 13'h1FFF | Vertical start position of 
review burst in trimming 


я |0 |30 Reserved | (| 


REV BURST IN TRIM START X | [12:0] R/W 13'h1FFF | Horizontal start position of 
review burst in trimming 


9.2.4.2.41 REV. BURST IN TRIM SIZE Registers 


Description: Review burst in trimming size register 
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а Та Гэ зе ат Га Гоз ае ае а Га Го |е ае [тт [| 
Diane. TTY 


Reserved REV_BURST_IN_TRIM_SIZE_Y 


R/W 


Type 


Field Name R/W Reset Description 
Value 


м |н |390 | Reserved (| 


REV_BURST_IN_TRIM_SIZE_Y | [28:16] R/W 1380 Height of review burst іп 
trimming 


2222 Шо RO |30 | Reserved | 


REV_BURST_IN_TRIM_SIZE_X | [12:0] R/W 13180 Width of review burst in 
trimming 


9.2.4.2.42 REV_SLICE_CFG Registers 


Description: Review slice mode configuration register 


Review slice mode configuration (Reset:0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Less 


CAM2 SLICE O VONT TARGET 


E 7 REV. SLICE | VCNT 


ne [e = [S ООО ООО ООО — m — —— — —] 
ЛЕНЕЯИЕЕИННЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Field Мате R/W Reset Description 
Value 


1 RO |40 Reserved | 
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CAM2 SLICE O VCNT TARGET | [27:15] R/W 13'h0 when сат2 slice mode 
select mode 10, set output 
line number interrupt. 


LAST VER SLICE [14] R/W 1hO 1: indicate current slice is 
last one 


REV SLICE OUT MODE [13] RAN ThO 1:slice output with 
independent frame address 
O:slice output in normal 
mode 

REV SLICE | VCNT [12:0] RAN 13'h0 height size of slice input in 

өне ER Co il 


9.2.4.2.43 PATH1 SLICE O VCNT Registers 


Description: Review slice mode configuration register 


0x00A8 Camera path1 slice output line number(Reset:0x0000 0000) 


| Bit [зт 30 | 29 (28 | 27 | 26 | 25 | 24 | оз | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
Бо ——  É 2. - 


Reserved PATH1 SLICE UV О VONT 


Type 


| Bt | 15а | аз | 12 | s | 10 | 9 | 8 | 7 | e | s [a 3|2 ^ јо 
Type 


Field Name R/W Reset Description 
Value 


C [mus во [эю [м | 


PATH1 SLICE UV O VCNT [28:16] 13180 height size of slice UV 
2... in camera path 1 


PATH1 SLICE Y O VONT = 1370 ВИ size of slice Y output 
in camera path 1 


9.2.4.2.44 PATH2 SLICE O VCNT Registers 


Description: Review slice mode configuration register 
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Cm [sp] [2 [o2 [s [a [o [e |n [m] Гере 
L3 ГО начинот | 


Reserved PATH2_SLICE_UV_O_VCNT 


Type 


Field Name R/W Reset Description 
Value 


НН ГЕСТ но [se |е | 


PATH2_SLICE_UV_O_VCNT [28:16] 13'h0 height size of slice UV 
output in camera path 2 


Ия |RO јато Reserved | 


PATH2 SLICE Y O VONT [12:0] 1370 height size of slice Y output 
in camera path 2 


9.2.4.2.45 YUV_SHRINK_CFG Registers 


Description: yuv shrink configure register. 


yuv shrink configure (Reset 0x0000_0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


SHRINK UV DN TH SHRINK UV UP TH 


түре ен 


Бе НЕН 
[Reset | o |0)|59)9)90)|09)%79)9)9)%9)9)2/4/0/|0/| 
Em а оаа аа ааа оја 


SHRINK_Y_DN_TH SHRINK_Y_UP_TH 


СЛЕНЕНЕНЕБЕНЕНЕНЕНЕНЕНЕНЕНЕЕЕНЕНЕН 
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9.2.4.2.46 YUV_EFFECT_CFG Registers 


Description: yuv special effect configure register. 


Ce [sro po 2 [27 [25 [2s [2 [ж [22 [и [2 [э еее 
нате | нан 


Reserved EFFECT_V_TH 


R/W 


EFFECT_U_TH EFFECT_Y_TH 


ә О С С ОС ОС ОСИ С СО ОС ОС ОС ОСИ ОЗ С БС С 


ој юм | 


9.2.4.2.47 CAM PATHO TRIM START Registers 


Description: Camera pathO trimming start position register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЕЕ 
ІШІ Г отм | 


Reserved CAM PATHO TRIM START Y 


R/W 


Type 


Field Name R/W Reset Description 
Value 


22222 [Bize] |RO |30 Reserved | 


CAM_PATHO_TRIM_START_Y | [28:16] R/W 13'h0 Vertical start position of 
camera path 1 trimming 


Сјај [эю јама —— — 


CAM PATHO TRIM START X | [12:0] R/W 13'h0 Horizontal start position of 
camera path 1 trimming 
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9.2.4.2.48 САМ PATHO TRIM SIZE Registers 


Description: Camera path 0 trimming size register 


Cm [sop [2 [3s [25 [s [ S ]| Га [o [з [тв v ое 


Reserved CAM PATHO TRIM SIZE Y 


R/W 


мере T 


Field Name R/W Reset Description 
Value 


о  |RO |90 | Reserved | 


CAM_PATHO_TRIM_SIZE_Y | [28:16] R/W 13180 Height of camera path 1 
trimming 


р и [RO |30 | Reserved | 


CAM РАТНО TRIM SIZE X | [12:0] RAN 13180 Width of camera path 1 
trimming 


9.2.4.2.49 FRM ADDR 12 Registers 


Description: Frame address 12 register. 


Frame address 12(Reset 0х0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | м | 


FRM_ADDR_12 


Type RW 


cege Me e tf pet Е С Е ЕО Е ae) 
KNE 


FRM_ADDR_12 


Type АЛМ 


9.2.4.2.50 CAP_CCIR_CTRL 
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Description: CAP control register. 
0x0100 CAP control register(reset 0х0000 0000) CAP CTRL 


| Bit [зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18/17 | 16 | 


Reserved 


VSY 

CAP IF MO SENSOR M 
Reserved YUV TYPE A 
POL 


туре abba 
1 ТЕ 


Field Name R/W Reset Description 
Value 


rr [о [т 


CAP_IF_MODE [10:9] R/W 2'hO 00:8bit interface mode 
01:4bit interface mode 
10:2bit interface mode 
11:1bit interface mode 
For CCIR656 or CCIR 601 

YUV_TYPE [8:7] R/W 2'hO YUV sequence of sensor: 
0:YOUOY1V1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUOY1 


CAP_CCIR_MODE R/W 1hO 1:capture multiple frame 
0: only capture one frame 


SENSOR LINE. СНК EN 1: check spi sensor line error 


VSYNC. POL [4] RAN тво Polarity of Vsync 
0: active low 
РГ Ер 
HREF POL [3] R/W тһ Polarity of Href 
0: active low 
Lx ШИ ИН ШИЕ 
SENSOR MODE [2:1] R/W 2'hO 00:YUV, force copy is 
suggested. 
01:SPI :auto copy 
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10:JPEG autocopy 
11: RAW RGB 


CCIR_656 sel RAN 1hO 1: ccir656 mode 
In CCIR656, only force copy 
can be use. 
0:ccir601 


9.242,51 CAP CCIR FRM CTRL 


Description: CAP frame count register. 


0x0104 CAP frame control (Reset 0x0000 000F) CAP FRM CTRL 


ви [эт [з | [26 [z [25 [25 [2 23 [22 [эт Гао | e [зв м [ 16 | 
CAP 
_FR 
Reserved CAP_FRM_CNT 
M_C 
LR 
CO OE о 


CAP_FRM_D 
Reserved PRE_SKIP_CNT 
ECI 


R/W R/W 


Е me | | | | |: | 


[mug јо —— [sm ја —  — 


CAP FRM CLR | [22] WO ThO If this bit is 1, the frame-counter 
will be “0” at the next frame 
start, and then this bit is 
self-cleared by HW. 

CAP_FRM_CNT | [21:16] 6'h0 The counter is for the frames, 
which CAP issues to the next 
modules. 


Г 55 RO | t0°no 


САР ЕВМ ПЕС! | [5:4] RAN 270 00:по десі 
01:1/2 
10:1/3 
11:1/4 
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рв 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so 
set the PRE_SKIP_CNT to neglect the frame we not interested . 


9.2.4.2.52 CAP CCIR START 


Description: CAP start register. 


ШІНЕЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
L3 Г әнеу А — 


Reserved CAP_START_Y 


R/W 


эе | | = 


L3 ë | : | : | :| :| "| | | : :ј: |: 


[mes јо sm авама | 
tsa) [Ro [so ја | 


CAP START X | [12:0] R/W 13'h80 Start X position 
2N - 1 in YUV mode 
N-1 in RAW RGB mode 


9.2.4.2.53 CAP CCIR END 


Description: CAP end register. 


EINEREREREREAEJEIERERESERERERE [т Гес 
еј СООО ООО ЗОО 


мере нн 


ШЯ : | | | | | | | | | | | | 


ЖЕСЕ УСНИТЕ И E CRISIS ЕЗ ЕЕС ЕС И ИЕЫ ЕЗ 
| Name | flee ЕРЕКЕ 


Reserved CAP_END_X 


мере T 


ШІ GAAR 
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[sug јо О Resoneg — 
CAP END Y | [27:16] 12'hFF End Y position N -1 


[ usi [o [sm [нее — | 
CAP END X [12:0] R/W 13'hFF END X position 

2N - 1 in YUV mode 

N-1 in RAW RGB mode 


9.2.4.2.54 CAP CCIR IMG DECI 


Description: CAP image decimation register. 


Fm [spo [2 [o ros 5 [a s [a [2 [n | e e | iw 


Reserved 


CAP DECI CAP DECI 


Reserved 
Y X 


RW RW 


ШЕННЕН СІ: је јато 


CAP ПЕС! Y [3:2] R/W 2'hO Y direction decimation factor 
0: Disable 
1: 1/2 
2: 1/4 
3: 1/8 
CAP DECI X [1:0] RAN 2'hO X direction decimation factor 
0: Disable 
1: 1/2 
2: 1/4 
3: 1/8 


9.2.4.2.55 ATV MODE FIX 
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Cm [sp po [2 [7 [2 [5 [2 [| [ж [| лә [зв | v [№ 
епо | м о 
wef О оо 
Preset a С С О С С ОС С ОС ОС ОСЗ ОС ОС ОС ОС С 
ПЕ fe ЕС ЕС ее С Е Е Е СС 


| У 


з= | ам ИС 
[Ree | o | o [оо jo [uy oj ој oj ој еее оо | 


[mum ро se Reserves — 
THRESHOLD END  |[26:14] 13'h0 ATV hold end 


THRESHOLD STAR. | [13:1] 13°hO ATV hold start 
7 


9.2.4.2.56 CAP_OBSERVE 


Description: CAP observe register. 


Le [sso | [2 [2 [25 [25 [2e [2 [2 а [ | s e | v [ ve] 
ај на 


Reserved 


Type 


[Pi Eee: > hei 
L3 ШІН И ЈИЕ ИШИ И ЈК ИЕ ИШ И ШИ 
| Bt |15 (та | 12 | 12 | t | 10 | {е | v | e | 5 | à | 3 |2 ^1 |o 


CAP 
. OB 
Reserved SER 


VE 

EB 
| Туре | ШЕ lI 
[Reset | 519 :]1*12T:]*]»]5]7]21: MN 


аа [во Гето 
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[сле ossemE [uj [aw Ги Гелене signalforobsenina | 


9.2.4.2.57 CAP JPG СТІ. 


Description: CAP JPEG control register. 


Lm [x] [э [2 or [25 [25 [2s [22 [ [з [ Герое 
Pme [T TW 


Reserved 


ент ЕСЕ 
[Reset o [oo [оо [ао о уо [ао оодоо ца 
cu СЕ рој e eq E 
UJ] — ЕИ C талық жн 
Type 


— | buf SIZE 10’hO The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
М: М * 32K 


9.2.4.2.58 CAP ЕВМ SIZE 


Description: CAP frame size register. 


[oi [САР нате size (Rest oxoo00 0000) — Сарни ЗЕ] 
Lm [ss | s [o]: [ss а [a [a [т [ | e e | v | e] 


Reserved CAP FRM SIZE 


Type 


CAP FRM SIZE 


| Bt [is] 14 | 13 12 | tt | 10 | 9 | 8 | v j| e | s | a | 3 | 2j t jo 
[Name] 7 әсосншж 00 | 


[к o О ОС ОС О ОС ОС ОС ОС О ОС ОС ОС ОС ОСИ 
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[mes о |90 [Reewd — 


CAP FRM SIZE [23:0] 24'h0 Size of current frame, the unit 
is BYTE,only active in spi 
or jpeg mode 


9.2.4.2.59 CAP SPI CFG 


Description: SPI original width register. 


| 0x0124 | CAP SPI config register(reset 0х0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name Һәм Һҙә ëO 


Reserved 


мере Т 


[o а [m [м 


SPI ORIG WIDTH [12:0] R/W 13'h0 Width of original image from 
sensor 
n-1 BYTE. 


9.2.4.2.60 МР! CAP. CFG 


Description: MIPI CAP CFG register. 
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Cm [sro [o 2 [27 25 [25 [зи [2 [2 [э [8 | w [в [ v [ 9] 


Reserved 


M үү 
MIPI_YUV_T MIPI_DATA МР! DATA 
Reserved Е 
BITS MODE 
А | 


[Type | ИШИ ШЕЕ BOOOL 
L3  KEREBEBFRELZCUBINEREN 


Field Name R/W Reset Description 
Value 


я RO 2h 


MIPI YUV TYPE [8:7] R/W 2'hO YUV sequence of sensor 
data: 
0:YOUOY1V1 
1:YOVOY1UO 
2:U0YOVOY1 
3:V0OYOUOY1 


САР МР! MODE R/W TRO 1:capture multiple frame 
сна А CAM 
Mipi_href_sel [5] R/W "hd 1:сһеск hvalid; 0:only check 
ЕР eT [в 


MIPI_DATA_BITS [4:3] R/W 270 00:8bits 
01:10bits 
10:1 2bits 


MIPI_DATA_MODE [2:1] R/W 270 00:Ү ОУ, 

10:JPEG 

11:RAW 
RAWRGB_DATA_MODE R/W ThO 0:Packed; 
О И БИ БАНИ ЕЕ 


9.2.4.2.61 МР! CAP. FRM CTRL 


Description: MIPI CAP frame count register. 
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MIPI_CAP_FRM_CTR 
0x012C МІРІ CAP frame control (Reset 0x0000 000Ғ) 


а ае Га Гә Ге ee рә eee 


„и o И 


| Туре | 


МІРІ CAP Е 
Reserved МР! РВЕ SKIP CNT 
ВМ DECI 


Туре 


је јо — [se ја | 


МІРІ САР ЕВМ CLR | [22] WO тво If this bit.is 1, the 
frame-counter will be “О" at the 
next frame start, and then this 
bit is self-cleared by HW. 

МР! САР ЕВМ СМТ | [21:16] 6'hO The counter is for the frames, 
which CAP issues to the next 
modules. 


ива Ro ою 


МІРІ САР FRM РЕСІ | [5:4] R/W 270 00:по десі 
01:1/2 
10:1/3 
11:1/4 


МІРІ РВЕ 5КР СМТ | [3:0] R/W {ҺЕ The frame counter to skip 
sensor’s frames. 


Note: 
e When switch to capture mode, skip a few frame is suggested after configuring sensor, so 
set the PRE_SKIP_CNT to neglect the frame we not interested . 
9.2.4.2.62 МР! САР 5ТАВТ 


Description: MIPI CAP start register. 
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[moro Гирс аня позаг oe | МИ САРАЯ | 
Ce [sro poo [2 2 25 [2s [ж [э [ [эт Гао ] 7 [в [ [| 9] 


Reserved MIPI CAP START Y 


R/W 


Type | w | T 


Ж ЕНЕНЕНЕНЕЛЕРЕНЕНЕНШЕРІКЗШШ 


ој јо |1399 Reeve | 
[ms [o [om је | 


9.2.4.2.63 МІРІ САР END 


Description: МІРІ CAP end register. 


[озо [WPL GAP ena (Reset йоу | модно 
Ce [зг [зо [з [в [2r [ж [2s [ж [25 [2] [29 [ә [тв [тт [ v9] 
еј ме|у 
[э нео 
LY о ER EREE 
а а | о и оо а ә е е а а а о 


мере T 


(нее НЕВЕН: | : | с| :| (| "| (| ЕЗ ЕЦЕ Е ЕЕ 


[eae [о [se [ея | 
ја јо је |е | 


9.2.4.2.64 МІРІ CAP IMG ПЕС! 
Description: CAP image decimation register. 
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в [sro [o 2 [2r 25 [25 [2 [2» [2 [5 Гао е [тв [т [ v6] 


Reserved 


aa НЕТ ee 
| eset ЕШ ЕШ ИШ ИШ ИИИ ЕИ Еа И ИЕ И КС СВ ОНИ И 
Bt cree E И ЕЕС ВЕ ЕСЕЈ 


MIPI CAP D | MIPI CAP D 
Reserved 
ECI Y ECI X 


[me јо faw 


МР! САР РЕСІ Y | [3:2] RAN 2'hO Y direction decimation factor 
0: Disable 
1: 1/2 
2: 1/4 
3: 1/8 


МІРІ САР DECI X | [1:0] RAN 210 X direction decimation factor 
0: Disable 
1:1/2 
2:1/4 
3: 1/8 
Only support 1/2 binning in 
RAW RGB mode. 
Bit 0: 1: 1/2 bining for camera 
path; 
Bit 1: 1: 1/2 bining for ISP 
preview path. 


9.2.4.2.65 МР! CAP. JPG СТЕ 


Description: МІРІ CAP JPEG control register. 
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Cm [sro 2 [27 25 [2s [зи [2 [2 [эт [ е Гере 


Reserved 


me Reserved MIPI JPG MEM SIZE 


ано ао [ою 


МР! JPG buf SIZE RAN 10’hO The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
N:N* 32K 


9.2.4.2.66 МР! CAP. FRM SIZE 


Description: MIPI CAP frame size register. 


ШІНЕЕКЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
[name ОИ 


Reserved МІРІ CAP. FRM SIZE 


S!p  .-— Q 
ІШ Ж — à NKERNEBEBEBEREREREN 
Bt IEEE ETE Е n f ЕС Е Е КСС ЕС RR IN 
м МЧ 22 Mee uszE | 


MIPI CAP FRM SIZE 


Type 


ано [eno [эе —  — 


МІРІ CAP ҒАМ SIZE | [23:0] 24'h0 Size of current frame, the unit 
is BYTE,only active in spi 
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Е т | 


9.2.4.2.67 CAP_SENSOR_CTRL 


Description: sensor control register 


Ten [x] 2 [2 [or [2 [25 [2e [в [ | & [ |  [ e [ 7 [ v6] 
C 


| Bk [15 | ча | яз | i2 | 8 | 10 | 9 | 8 |7|6e|5|4a|8|2,1|0 
Reserved СІН RST CCIR PD 


Reserved 


[Ber јо — [ze 
comer а — [nw — [ex — | - —— — ——] 
compo ІС: [w јк | 


9.2.4.2.68 BLC CFG 


Description: BLC block control register 
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Reserved SUM_MUL 


BAYER_MO 
SUM_PRE_SHIFT SUM_SHIFT 


| Туре | 


[en o — re. Reews | 
7-7 fea [о јо ја | 


BLC_MODE [3] R/W тво 1:if sum less than target, 
compensate 
0: sum less than target , по 
compensate 

BAYER MODE [2:1] RAN 270 00: keep the old 
01:[1,0],[3,2] 
10:[2,3],[0, 1] 
11:[3,2],[1,0] 


9.2.4.2.69 BLC_START 


Description: BLC- start register. 
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Der [sro [o [2 [2 2s [2 [зи [5 e [эт [ [л [тв [т [759] 
Frane | [SSC CS” 


Reserved BLC_START_Y 


R/W 


Type | | T 


Е _ | : | :;| | | | "| "| "|: | Ге | 


је во |39 Reed —— | 
[ usw . [mo — Јава 


9.24.2.70 BLC END 


Description: ВЕС end register. 
BLC end (Reset 0x0001 007F) BLC END 


[ows 
Pen [э po [2 [2 [27 [25 [25 [ж 5 [ [т [ [9 [ 6 [эт [в 
ewe mew] ан 
Ев | UL 
Cd С О О С ОС БС СО ОС СО тегере 
а [e| al Е а ЕС о о С ОЕ е е ОЗ Е е ОС СО 


Reserved BLC END X 


we | | T 


ШІ “ќ„ Ух ЊШКИЕКЕЕКЕКИЕНЕНЕНЕЕКЕЕЕКЕЕЕЕЕ 


[ыз — [n — — [so ја 71 
[ms [mo — [sm — јама —— 


9.2.4.2.71 BLC_TARGET 


Description: BLC target register. 
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[moss јасен | вотот | 
Ce [so po 2 [o 2 [2 [ [5 e [эт Гао [9 [в [  [ 59] 
еј же СНИ 


TARGET 3 TARGET 2 


R/W R/W 


TARGET_1 TARGET 0 


Type 


9.2.4.2.72 ВІС MANUAL 


Description: BLC manual register. 


ен Га э |ә Га ат Гое а о а Гаа Га ә е е Ге 


MANUAL 3 MANUAL 2 


R/W R/W 


MANUAL 1 MANUAL 0 


R/W R/W 


9.2.4.2.73 BLC_VALUE1 


Description: BLC VALUE1 register. 
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Cm [sp] 2 [2 [2 [25 [a [5 [э [ [9 [в [ [759] 
тте тшш м | 


Reserved BLC VALUE1 


Reserved BLC VALUEO 


Type 


[p [mus је feo Reed — | 
ыс VALET [5л — [mo ww [сїй — | 
[ mew во fow ва  — 
ЕГЕКІЛІ [б — no је [ас мш | 


9.2.4.2.74 BLC VALUE2 


Description: BLC VALUE1 register. 


ви аэ |ә Гав а Ге а Га Гара Га ә е и е 
эе зш во 


Reserved BLC_VALUE3 


[ СЕ — [no је ја | 
ве |esw) [но [row |ыс уай | 
вна во — — [sm — ја —— | 
ре [бй no ww [исме 


9.2.4.2.75 SCALING COEF TABLE 

The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 

COEF table 1: 
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Luma horizontal coeffient table: 8X72 


Fm [sp [2 [2 [27 [2 [5 [2 [ [2 [a [o [| s [зв [в 
Ево 
Cd o [e e О ce ОС ОС СО ОС ОС ОС О ОС ОС ОС С 
ЕСІН ЗЕ ЕЯ С БЕС В Е СЯ 


Туре 


Per Г ао po [ 28 [27 ае [2s ан [23 [22 [хт [2 [э [в [ [16 | 


LUMA_HCO 
Reserved EF 1[0][35:1 
8] 


"we [EU w 


Неге | | ЕСИ И - [1511-11 | : | : | 
—— 
ББ емее / | | | | (| 


LUMA HCOEF 1[0][35:18] 


Type 


Ce [sro [so [2o [2r [25 [2s [2 [2 [2 [29 [э [тв [ [v9] 


LUMA HCO 
Reserved EF 1[0][53:3 
6] 
е о 
| Reset | Е | ү | | ШИШ 
| Bi | 15 (ла | t3 | i2 | v | 10 [ 9 | 8 | 7 | 6 J 5 [ 4 | 3 [2 | 10 
[Name я | 


LUMA HCOEF 1[0][53:36] 


Type 
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Ce [sro [2o [2 [2r [25 [2s [2 [23 [22 [ 0 [29 [№ [в [ [ v9] 


LUMA HCO 


Reserved EF 1[0][71:5 


4] 


we = 


[Reset | o | o | o | oo jojo} ој ој ооа еј еј co] oo] o 
a 
| оО е | 


LUMA_HCOEF_1[0][71:54] 


Type 


Chroma horizontal coefficient table: 8X36 


CHROMA_HCOEF_1[0 
0x0480 Chroma horizontal coefficient 1 [0] (Reset 0x0000_0000) 


] 
| Bi | зт | зо (29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CHROMA H 
Reserved COEF 1[0][1 
7:0] 


ы 
ЕЛЕНЕНИНЕНЕНЕНЕНИНЕНЕНИНЕНЕНЕНЕНЕН 
вн | а а ае и оо е о е е о а е о 
ај мы | 


СНВОМА_НСОЕЕ. 1[0] 17:0] 


Туре 
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CHROMA HCOEF 1[0 


0x0484 Chroma horizontal coefficient 1 [0] (Reset 0x0000 0000) 


] 
| Bi | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi (20 | 19 | 18 | 17 | 16 | 


CHROMA H 
Reserved COEF_1[0][3 
5:18] 


еј 
[вн О cc ОС ОС ОС ОС О ОС ОВО ОС ОС ОЗ СИ 
в | а а и оо е о е е о а е о 
ај бы | 


CHROMA_HCOEF_1[0][35:18] 


Type 


Vertical coefficient table: 132X8 


Ce [sro po 2 [2r 25 [2s [зи [2 [ [э Гао | s Гереро 


Reserved 


Reserved LUMA VCOEF 1[0] 


| Name | 
лл Т/х 
| нее ] A ENRECZBEBEBEREREREN 


9.2.4.2.76 ROTATE PATH CFG Registers 


Description: Rotate path control register 
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Cm [sro 2o [2 2r [6 [25 [ва 22 Гое | f [ж [л еее 


Reserved 


- ВЕЕ | < 


o | | “оо. | | | 


Field Мате R/W Reset Description 
Value 


[mur o [ә 


ROT UV 422 mode [4] RAN 1'hO 1: uv 422 half word mode 
0: uv 420 mode 


ROT MODE [3:2] RAN 2'hO 00:90 
01:270 
10:180 
11: horizontal mirror 


ROT FORMAT [1] R/W 1hO 1:enable half word mode, 
0:enable byte mode, 


9.2.4.2.77 ROTATE_SRC_WIDTH Registers 


Description: Rotate Source width size register. 
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Lee [sro [o [2 [27 [25 [2s [2 [2 [z [5 [ | 8 [в [т е 


ШІНЕЛЕЛЕЛЕЛЕШЕЕЕКЕЕНЕНЕИЕНЕНЕНЕНЕНЕН 


Reserved 


уе | ю — | wn 


Field Name R/W Reset Description 
Value 


—— а ао [м 
ROTATE SRC SIZE X | [12:0] 13'h0 Width of rotate source 


9.2.4.2.78 ROTATE_OFFSET_START Registers 


Description: offset position of original iamge register; 


Per [sro o [2 [2 [28 [os [a | s [2 | 2 Ja | e [в | v | v] 


Reserved ROT SRC OFFSET Y 


R/W 


ЕЖЕЛ 
ЕЛЕЛЕЛЕСЕЖЕНЕШЕЛЕНЕШЕЛ 


ROT_SRC_OFFSET_X 


R/W 


о mug [о [ею [юе | 


ВОТ SRC OFFSET Y | [25:13] RAN 1310 Start Y position in original 
in di ү = 
ROT_SRC_OFFSET_X | [12:0] R/W 13180 Start X position in original 
Eom Ре дан 


9.2.4.2.79 ROTATE_IMG_SIZE Registers 
Description: Source image size register; 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1360 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9820A Device Specification 


[memc јатие оо — | —— чад 
в [зг [| [| [ж [ж [ж [эз [ж [т Гао [л [в [т [л 


Reserved ROT IMG SIZE Y 


R/W R/W 


| Name | ROT IMG SIZE Y ROT IMG SIZE X 


Type RW 


ада [во [ею Reed | 


Note: Image size must be multiple of 4 when 422 or 420 2-р!апе mode, and image size must be 


multiple of 8 when 420 3-plane mode. 


9.2.4.2.80 МІРІ REDUNDANT Registers 


Description: Source image size register; 


Pen [sr [9 [25 [2 [25 [25 [2 [ 2 [2 Га [ж | s [ e |  [ 


РЕ ЕЕ СЕ ООО 
[Reset | o | o [ ој ој ојојојојојојојојојгјојо 
| B [15 | 14 | 13 | t2 | [о | ој ал [віва із [2 [1 о 

ІШІ. 


Reserved 


ІРІ ECC IDI DATA TYPE 


[eus [nm — [тю [ее —  — | 
meco [гел [mo — [sm — Joes —  — -] 
О бата TEE [eu [no [бю [Ам — 
o aeaoe en |o no — [vo (огнени | 


Parameter explain : if in byte mode all parameter as same as C mode, but in half word mode, 
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parameter with x direction need divide 2 


Address | Register Signal R/W Description 
НЕДЕН ЫЛ ЫНЫ БЕ 
0х0400 ОМА HCOE | Video luma | [17:0] | RW | 1810 | Video шта horizontal 
ја ааа је јадеа ИШ 
0x0404 LUMA HCOE | coeff[0] [17:0] | RW | 18'hO | Video luma horizontal 
MUN ИЛ ЕИ 
0х0408 ОМА HCOE [17:0]. | RW | 1810 | Video luma horizontal 
muss |o (Не ааа 
0x040C LUMA | HCOE [17:0] | RW | 1810 | Video luma horizontal 
ШИ TNR a ИШ 
СС | ЖА | 

0x0410 LUMA HCOE | Video luma | [17:0] | RW | 1810 | Video шта horizontal 
ја Јана | и ana 
0х0414 LUMA НСОЕ | coeff[1] [17:0] | RW | 1810 | Video luma horizontal 
“ја ("иа јаде __ 
0х0418 LUMA_HCOE [17:0] | RW | 1810 | Video luma horizontal 
mms ee ЕИ 
0x041C LUMA | HCOE [17:0] | RW | 1810 | Videoluma horizontal 

eer dete ЦЕ јама __ 

СҰ [49 | 

0х0420 ОМА HCOE | Video та 17:0] | RW | 1810 | Video luma horizontal 
deer s ЕТЕД ШЕЕ ИШ 
0x0424 LUMA HCOE | coeff[2] [17:0] | RW | 18'hO | Video luma horizontal 
mar ЦЕЛ БА БЕСА 
0х0428 LUMA_HCOE [17:0] | RW | 1810 | Video luma horizontal 
БЕО аня _ 
0x042C LUMA HCOE [17:0] | RAW | 18'hO | Video luma horizontal 
рај ср mem 


0х0470 VID LUMA Н | Video luma 17:0] | RW | 1880 | Video luma horizontal 
Ed ld ala 
0x0474 VID LUMA H coeff[7] 17:0] | RW | 18'hO | Video luma horizontal 
P seems |o В О D аа 
0x0478 VID LUMA H [17:0] | RAW | 18'hO | Video luma horizontal 
ДЕНЕ Jm [Ut maed 
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Address | Register Signal R/W Description 

MM шы liil NN 
0x047C | VID LUMA H 17:0] | RW | 1880 | Video luma horizontal 
mme | [TUM Шш _ 


M Hc 
- HCOEFF LO 
WIO] 

0x0484 | VID CHROMA 
- HCOEFF НІ 


GH[0] 


Ени 
ma_horizont 
al coeff low 


Video chro 
ma horizont 
al coeff hig 


и m 
[17:0] 190 


SC9820A Device Specification 


Video G— horizontal 
coefficient[17:0] 


Video chroma horizontal 
coefficient[17:0] 


0x0488 | VID CHROMA 
 HCOEFF LO 
W[1] 

0x048C | МО CHROMA 


.HCOEFF НІ 


VID. CHROMA 
 HCOEFF LO 
WI7] 
VID_CHROMA 
_HCOEFF_HI 


0x04F0 


0х04Ғ4 VID LUMA V 


COEFF[1] 


Video_chro 
ma_horizont 
al_coeff_low 
[7] 
Video_chro 
ma_horizont 
al coeff hig 


Video chro 
ma horizont 
а! coeff low 
Video chro 
ma horizont 
al coeff hig 


[17:0] 18'h0 
[17:0] 1880 


[17:0] 190 
[17:0] 190 


Video Chroma horizontal 
coefficient[1 7:0] 


Video chroma horizontal 
coefficient[1 7:0] 


Video Chroma horizontal 
coefficient[1 7:0] 


Video chroma horizontal 
coefficient[1 7:0] 


[Reemed ена ЕИ — 


Video luma 
vertical co 
eff[1] 


"rm 


Video luma Vertical 
coefficient[8:0] 


Resend Gus | |= [еее — — 
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Address | Register Signal R/W Description 
Name Name 


VID LUMA V 
COEFF[131] 


0x08F0 
VCOEFF[0] 
“ај [=  [Reme — | 


0x08F4 VID CHROMA | Video chro R/W | 970 Video chroma Vertical 
_VCOEFF [1] ma_vertical_ coefficient[8:0] 
coeff [1] 


ваша [ты |= [Не — — 


. VCOEFF 
[131] 


Reseed uus | [с  |Reewd — | 


COEF table 2: 


Address | Register Signal R/W Description 

М сјае M Fd тетт 
0x1400 ОМА HCOE | Video шта | [17:0] | RW | 18'hO | Video luma horizontal 
ee ers | ones И miri 
0x1404 LUMA HCOE | coeff[0] [17:0] | RW | 18'hO | Video шта horizontal 

e mma o ЕИ 


0x1408 LUMA HCOE [17:0] | RAW | 18'hO | Video luma horizontal 
murs ЕИ 
0x140C LUMA, HCOE [17:0] | RAW | 18'hO | Video luma horizontal 
Pme | [TUM шы _ 
0x1410 LUMA HCOE | Video luma | [17:0] 18Һ0 | Video luma horizontal 
је nee es nn peer pem 
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Address | Register Signal R/W Description 
0x1414 LUMA HCOE | coeff[1] [17:0] | RW | 18'hO | Video шта horizontal 
eme |o ene T даат. 
0x1418 LUMA HCOE [17:0] | RW | 1810 | Video luma horizontal 
ems |o [eem даа. 
0х141С | LUMA HCOE [17:0] | RW | 1810 | Video шта horizontal 
m mme |o [emt ЕИ 
ЕЕ је чо. ај APO ee БЕСЕ ЕЕ 
0х1420 ОМА НСОЕ | Video шта | [17:0]: | RW | 18'hO | Video шта horizontal 
“е јан Јана | СЕ“ (дана RN 
0x1424 LUMA_HCOE | coeff[2] [17:0] | RW | 18'hO | Video luma horizontal 
0x1428 LUMA_HCOE [17:0] | RW | 1810 | Video шта horizontal 
mm | en _ 
0х142С | LUMA HCOE [17:0] | RW | 1810 | Video luma horizontal 
Носење | 


0х1470 VID LUMA H | Video luma 17:0] | RW | 18'hO | Video luma horizontal 
бек лақа er per pem — 
0x1474 VID СОМА Н coeff[7] 17:0] | RW | 18'hO | Video luma horizontal 
mee eei | oo ЕИ 
0x1478 VID LUMA H [17:0] | RW | 1810 | Video шта horizontal 
mt iem s ENT ЕИ 
0х147С | VID | LUMA H [17:0] | RW | 1810 | Video luma horizontal 
МШ IT UT алы _ 


и VID СНВОМА | Video chro [17:0] | RW | 18'hO | Video EM horizontal 
 HCOEFF LO | ma horizont coefficient[17:0] 
М/О] al_coeff_low 
[0] 
0x1484 VID CHROMA | Video chro [17:0] | RAW | 18'hO | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 
GH[0] al coeff hig 
h[0] 
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Address | Register Signal R/W Description 
Name Name 
0x1488 VID CHROMA | Video chro [17:0] | RW | 18'hO | Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
МИЛ] al_coeff_low 
[7] 
0x148C VID СНВОМА | Video chro [17:0] | RW | 1880 | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 
al coeff hig 


0x14B8 VID СНВОМА | Video chro [17:0] | RW | 18'hO | Video Chroma horizontal 
HCOEFF LO | та horizont coefficient[1 7:0] 
W[7] al_coeff_low 
0х14ВС | VID CHROMA | Video chro [17:0] | RAW | 18'hO | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[1 7:0] 
GH[7] al coeff hig 
h 
А д 


Ox14F0 | VID LUMA V | Video luma | [8:0] RAW | 980 Video Ішта Vertical 
СОЕЕЕГОТ _vertical_co coefficient[8:0] 
eff[0] 


вешта Jera] је ја 


Ox14F4 VID LUMA V | Video luma R/W | 970 Video luma Vertical 
COEFFT[1] . vertical co coefficient[8:0] 
eff[1] 


eseve [эы | [с [неее — 


Ox16FC 


0x18F0 


[Reemed [rare] | Гама 
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Address | Register Signal R/W Description 
yr" lone (ае (“те 
0x18F4 VID CHROMA | Video chro R/W | 9’hO Video chroma Vertical 
_VCOEFF [1] ma_vertical_ coefficient[8:0] 
coeff [1] 


Reseved [вт |= [неее — 


. VCOEFF 
[131] 


авама ug] [с  |Reewd O O 


9.2.5 Application Notes 
9.2.5.1 Camera capture path 


Software operation suggestion: 
YUV data format capture: 


1) -Configure sensor via (РС, 
2) Enable DCAM module, and clear interrupt and set relative interrupt mask. 


3) Configure DCAM global control register and AHB master register. Include DCAM_CFG, 
CAM_CONTROL. And if enable a path, need configure CAM_SRC_SIZE, AHB frame address 
register and CAM_DST_SIZE if enable scaling for the path which you chose. 

4) If enable scale&trimming in YUV capture mode. Scaling coefficient table 1 or table2 is needed. 

5) Filled in relative cap registers. Set shadow register, force copy at first time, and then auto copy 
is suggested. 

6) Setcap eb to start capture. 

7) Wait CAM TX DONE interrupt. 

Note : if enable capture slice mode (only support in camera path2). Need set CAM2 SLICE MODE - 
10, and set САМ2 SLICE О VONT TARGET(AII shadowed by CAM1 AUTO COPY, 
CAM1_FRC_COPY). And then, wait for PATH2 SLICE DONE. And read PATH2 SLICE О VONT for 
output line number. 


Data store method: 
RAW/JPEG capture data Camera path 0: 
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master 


AHB 
master 


Frm_addr_0 


BO,B1,B2,B3 
B4,B5,B6,B7 


Sensor 


Camera path1: 


Frm_addr_1 


ҮО,Ү1,Ү2,ҮЗ 
Ү4,Ү5,Ү5,Ү7 


U0,VO,UL,VI 
U2,V2,U3,V3 


Camera path 2: 


Frm addr 4 


Ү0,Ү1,Ү2,Ү3 
Ү4,Ү5,Ү5,Ү7 


АНВ 
master 


Sensor 


U0,V0,U1,V1 
U2,V2,U3,V3 


9.2.5.2 Image resizing path 


Software operation suggestion: 
Normal mode: 


1) Enable DCAM module and clear interrupt and set relative interrupt mask. 


2) Configure DCAM global control register. Include DCAM_CFG, CAM_CFG, CAM_SRC_SIZE, 
CAM_DST_SIZE and AHB frame address registers, 


3) If enable scaling module. Fill in scaling coefficient table 1 or table 2. Shadow register, auto 
copy is suggested. 


4) Setreview start. 
5) Wait CAM TX DONE interrupt. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1368 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | SC9820A Device Specification 


Slice mode operation: 
1) Enable DCAM CLK and clear interrupt and set relative interrupt mask. 


2) Configure DCAM global control register. Include DCAM CFG,CAM СЕС, САМ SRC SIZE, 
CAM DES SIZE and AHB frame address registers 


3) Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is suggested. 
4) Fillin SLICE | VCNT to set how many RAW RGB line send out from camera path 0. 


5) Enable slice mode and Fill іп REV SLICE 1 VONT. The standard vertical number 64,128 and 
256 is suggested. 


6) Wait RAW SLICE DONE interrupt, and check SLICE O VONT to get how many RAW data 
output in MIPI RAW RGB capture. 


7) Wait SLICE TX DONE interrupt, And check AHBM STS ,make sure it is IDLE; 


So, one slice mode review process completed. Read REV SLICE О VONT can get the total line 
numbers hardware have send out. 


1) After VSP operation, begin the new slice mode review. 


2) Repeat step e, f, д. until the left vertical line is less than standard vertical number. 
3) Fill in the left line number to SLIC_VCNT_INPUT. And set LAST VER SLICE to 1. 
4) Start review. 

5) Wait САМ TX DONE; 


Caution: The trim start y must be 0, if current slice is not first slice block. And if output width larger 
than 2048 in cam path1 or output width larger than 4096 in cam path2, Dcam can't support slice mode. 
Data store method: 

Normal review mode: 

Input data: YUV422/YUV420; 

output data: YUV422/YUV420; 


Frm  addr 7 Frm, addr. 1(4) 
xy l и SCALER Y0,Y1,Y2, Y3 
,Y5,Y5, Ү4,Ү5,Ү5,Ү7 


AXI master ( i 
2 К Pe 
U2,V2,U3,V3 


U2,V2,U3, V3 


Figure 9-16 Data store scheme of review mode(a) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling enable) 
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In YUV 3 frame, the input horizontal size must be multiple of 8. 


Frm_addr_7 Frm_addr_4 
Y0,Y1,Y2,Y3 SCALER YO, YLY2,Y3 


Y4,Y5,Y5,Y7 Y4,Y5,Y5,Y7 
Frm, addr |8 
00,01,02,03 


U4,U5,U6,U7 
"me AXI master 
Frm, addr (9 U0,V0,U1,V1 


V0,V1,V2,V3 U2,V2,U3,V3 
V4,V5,V6,V7 


Figure 9-17 Data store scheme of review mode(b) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling bypass). 
In YUV 3 frame, the input horizontal size must be multiple of 8. 


9.2.5.3 Rotation path 


Software operation suggestion: 


1) Set ROTATE_SRC_WIDTH, ROTATE_OFFSET_START, ROTATE_IMG_SIZE. If YUV 2 
plane mode, 


2) ROTATE PATH CFG:Y is byte mode, UV is half word mode, and if YUV 422 2 plane mode, 
ROT UV 422 mode is needed to set to 1. 


3) Start rotate. 
4) If Y ROT. DONE, change frame address 10 to UV. And start rotate again. Until Y UV finish. 


Егт адаг 10 Frm_addr_11 
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9.2.5.4 Dcam Shadow Registers 


Field Name R/W Reset Description 
Value 
CAM2 COEF AUTO COPY | [17] RAN ThO 1:enable auto copy of 
енти" cece 
CAM2_COEF _FRC_COPY [16] WO 1'hO Write 1 to generate force 
copy pulse of camera path 2 
coef 
CAM1 COEF AUTO COPY | [15] RAN 1hO 1:enable auto copy of 
iii ЕУ _ 
CAM1 COEF FRC COPY [14] WO 1'hO Write 1 to generate force 
copy pulse of camera path 1 
coef 


CAM2 AUTO COPY [13] RAN 1'hO 1:enable auto copy of 
Pel rm Јуда 3 
CAM2 ЕВС COPY [12] WO 1’ho Write 1 to generate force 
ШЕН NR MC NS ЫН 
CAM1 AUTO COPY [11] RAN 1'hO 1:enable auto copy of 
m |" CN mE __ 
CAM1 FRC. COPY [10] WO 1hO Write 1 to generate force 
“| Кај“ Дадени 
САМО АЏТО СОРУ R/W ThO 1:enable auto copy of 
ситото PASS PS 


CAP_AUTO_COPY ІП [RW ро 1:enable auto copy 


CAP_FRC_COPY WO Write 1 to generate force 
copy pulse 


Sensor configuration shadow 


Shadow with capture force copy and auto copy 

CAP CCIR START, CAP_CCIR_END, CAP_CCIR_IMG_DECI, MIPI CAP START, МР! CAP END, 
МР! CAP IMG. DECI, camera pathO enable, ВЕС configuration 

Shadow with capture force copy and cam path 0 auto copy 

FRM ADDR 0, CAM РАТНО CFG 

Path configuration shadow 


Shadow with camera path 1 force copy and auto copy 

CAM PATH1 CFG,CAM PATH1 SRC SIZE, CAM PATH1 DES SIZE, CAM PATH1 TRIM START, 
CAM PATH1 TRIM SIZE 

Shadow with camera path 1 force copy and auto copy and review start 

FRM ADDR. 1, FRM ADDR 2, FRM ADDR 3 

Shadow with camera path 2 force copy and auto copy 

CAM PATH2 CFG, CAM РАТН2 SRC SIZE, CAM PATH2 DES SIZE, CAM PATH2 TRIM START, 
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CAM_PATH2_TRIM_SIZE 

Shadow with camera path 2 force copy and auto copy and review start 
FRM_ADDR_4, FRM_ADDR_5, FRM_ADDR_6 

Shadow with path 1 start flag 


Camera path 1 enable 

Shadow with path 2 start flag 

Camera path 2 enable 

Shadow with camera path 1 scaler coefficient force copy and auto copy 
Camera path 1 scaler coefficient 

Shadow with camera path 2 scaler coefficient force copy and auto copy 
Camera path 2 scaler coefficient 


= ы ымы паана 
force copy [Г &? j 


ahb configuration 4 configuration 


internal configuration 4 Shadowed configuration {| 


cock PO UUUUUUUULOUUULM LI I 


tx_done 


ahb configuration ј configuration | > 


internal configuration 4 | Shadowed configuration 
9.3 GSP 
9.3.1 Overview 


GSP is Graphic Signal. Processing. 


9.3.2 Features 
Feature list: 


e Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom layer,layer2 is 
uppermost layer), 


e Support image and OSDs blending; OSDs blending; 
e Support clipping; 
e Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 


e Support layer1 scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample before 
scaling. No support scale up and down in different direction synchronously 
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e Support alpha scaling. 

• Support ВЕВИ 

e Support command queue mode for BitBlt (only for layer2 ) 
e Support dithering RGB888 to RGB565; 

e Support endian configures. 

e Support under input mode in each layer: 


3-plane: YUV420; 
2-plane: YUV 422, YUV420, ARGB565, 
1-plane: ARGB888, RGB888, RGB565, 8BPP, YUV400. 


e Support under output mode : 


3-plane: YUV420, 
2-plane: YUV422, YUV420, ARGB565; 
1-plane: ARGB888, RGB888(compressed/normal), RGB565; 


Table 9-1 Source/destination data formats 


Format Code Data Mapping(big endian) 
YUV422 0000 
Y | [7:0] UV | [15:8] | [7:0] 
YO UO VO 
Y1 U2 V2 
Y2 U4 V4 
Y7 U14 | V14 


The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 


YUV420 0001 


(NV12) Y | [7:0] | UV J [15:8] | [7:0] 
YO UO | vo 
Y1 U2 |U2 
Y2 U4 | v4 
Y7 014 | V14 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


YUV420 0010 1-plane: 
(YV12) [31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
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Y7 Y6 Y5 Y4 
2-plane: 

[23:16] [15:8] [7:0] 
[31:24] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
V7 V6 V5 V4 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


YUV400 0011 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
ҮЗ ү2 Y1 YO 
Y7 Y6 Y5 Y4 
No U/V source data in this format, use constant 0x80 to replace U/V 
Data address should be half-word aligned, size should be 2xpixels 
ARGB565 | 0100 1-plane: 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
2-plane: 
[31:24] [23:16] [15:8] [7:0] 
A3 A2 Al AO 
Ах is pixel alpha, Px={Ax,Rx,Gx,Bx}. 
RGB565 to RGB888: R/B[4:0] -> 
(R/B[4:0], R/B[4:2], G[5:0]-2 (G[5:0], G[b:4]] 
RGB888 0101 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved ВА G1 B1 
ARGB888 | 0110 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
RGB565 0111 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
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R1 G1 B1 RO GO во 
R3 G3 B3 R2 G2 B2 
8BPP 1000 
[31:24] [23:16] [15:8] [7:0] 
G3 G2 G1 GO 
Gx is pixel grey. 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Byte1 Вуіе0 
00 Byte3 Byte2 Byte1 Вуіе0 
01 Вуіе0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 ByteO Byte1 
11 Byte1 ByteO Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgb565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
100 BGR 
101 BRG 
ARGB 888 configure 
ARGB888 mode 
0 ARGB 
1 RGBA 
UV configure(2-plane) 
ARGB888 mode 
0 UV 
1 VU 
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9.3.3 Signal Description 


9.3.4 Function Descripiton 
9.3.4.1 Structure Overview 
9.3.4.2 Color Space Conversion 


1) Input Color Space Conversion 


а. АНСВ888->РМАНСВ888 
(A,R,G,B) ->((А) (AR), (АС), (AB) ) 
b. ARGB888->PMARGB888 with block. alpha 
(A, R,G,B) -»(block alpha*A, block alpha*A*R, block alpha*A*G, block alpha*A*B) 
c. PMARGB888-> PMARGB888 with block alpha 
(A,R,G,B) ->((A* block alpha),( block alpha *R),( block alpha *G),( block alpha*B)) 
d. RGB565-- PMARGB888 with block alpha 
if (RGB565 == color key PMARGB888 = 0x0; 
else 
Alpha = block_alpha; 
If (1 == block_alpha) PMARGB888 = (1, R,G,B); 
else | PMARGB888 = (block alpha, block alpha*R, block_alpha*G, block_alpha*B}; 
e. RGB565-> ARGB888 with block_alpha 
if(RGB565 == color key ARGB888 = 0х0; 
else ARGB888 = (block alpha, R, G, B }; 
assign R[7:0] = (R[4:0], R[4:2]); 
assign G[7:0] = {G[5:0],R[5:4]}; 
assign B[7:0] = {B[4:0],B[4:2]}; 
f. YUV-- ARGB888 
- YUV422(YUV420) їо YUV444 
As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left to right in 
horizontal direction. In YUV420, duplication sequence is from left to right in horizontal direction, up to 
down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) as follows: 
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YUV422 YUV444 
“БІНЕН OS 
ЕВИ ee ЧИ" —— 
ЈАНЕ ОН 

| | an " шір | | ee " XT 


Figure 9-18 Relationship between YUV422 and YUV444 


YUV420 YUV444 


ine1 H 


| | 
їпе2 | | 
1 | 
| | 


ine3 ЕБ 


іпе4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 9-19 Relationship between YUV420 and YUV444 


- YUV400 to YUV444 
Use constant value,(0x80),to replace the UV. 
- YUV444 to RGB 
GSP core only support RGB/ARGB888 data formats. The conversion formula as below show: 


| 359 
R 256 | Y — 180 
Eis зато Duran dae 
256 256 
B 454 V — 227 
256 


2) Input Color Space Conversion 


а. RGB(ARGB888/PMARGB888) to YUV 
Convert RGB888 to YUV444. The conversion formula as below shows: 
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77 150 29 


256 256 256 | R 0 


Y 
y |= 43 85 128 G 4128 
V 


2256 256 256 
128 107 21 В| [128 


256 256 256 | 
b. RGB(ARGB888/PMARGB888) to RGB565 


As 2.3.3 below description. directly truncate is : 
rgo565={r[7:3],g[7:2],b[7:3]}; 


9.3.4.3 Dithering 


When converse RGB888 to RGB565, using dithering. 


Dither Matrix T ИШЕ, 


E ы Comparator В 


Dither Matrix T | YN 
RGB565 


» Gi р- Comparator 


Dither Matrix T ИШ, 


LBi о», Comparator 


RGB888 


Figure 9-20 — Dithering data flow 


Dithering data flow is show as Figure 9-20 
1) Rdithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 


04 0 5 
6 257 3 
1 5 1 4 
3 6 2 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is the 
lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in the 
threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, 
Ri[7:3] remains its initial value. The output result Ro[4:0] is equal with Ri[7:3].The next pixel in same 
row does the same processing. In the row direction of image pixel array, 

Column exchange should be done after every four pixel processed. Also namely, the first column move 
to the fourth column, the rest three columns move forward one by one in order(1->4,2->1,3->2,4->3). 
After finish four times column exchange, reverse the present threshold matrix, then do the column 
exchange continually. In the column direction of image pixel array, row exchange should be done after 
every four pixel line processed. After finish four times row exchange, reverse the present threshold 
matrix, then do the row exchange continually. The method is same as column exchange described 
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above. 

4 4(0|5/0 о! е! 1/8] 6| 1 

2 2|7|3/6 4|2|5|3|2|5 

5 S m elu 017116171 

3 3|6|21|8 5314|2]3| 4 

2 21736 4|2| 5|3| 2| 5 

5 5 [1 [41 0171/1|6|7/1 

3 з |6 |2 |в 5131 4] 2] 3] 4 

4 4 |0 [5 [0 ое ії а [61 

(а! 1/4] 1| 5 0|7|1|6 

| 3 | 6|2|8|3 5|3 4|2 

| 4 | 0; 5| ој 4 0|6|1|8 

2 7|3|6|2 4|2|5| 3 
3 2|в|6|2| 8/3 3 2/5 
4 5|0|0|5|0/4 6 8| o 
2 31671362 2 314 
5 4 |111 [а |1|5 7 6/0 

016|11|8|6|11/81/0 |4 0|6 01410|51|4 5|0 

4|2|5|3|2|5|314 |5 4|2 6|2|71|31|2 3/6 

01711|6|7|1/6/0|1 0|7 115111415 | 

5 13 |4 2413414 |2 |5 |4 БД 8 |3 |6 [2 |3 2 | 8 

412151312 5з |4 6121 7| з|2 3| 6 

0171116171 |6 о 1/5/1/4 : 411 

51314 |213 |4 |2 |5 83 5612 № 2/8 

о 6 (т ів |6|1 |в lo о 1 410 |5 [4 5 |0 


Figure 9-21 Matrix T change 


2) Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


0 2| 

3 1| 
Gi[7:0] is separated to two parts. The first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the corresponding element in the 
threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. Otherwise, 
Gi[7:2] remains its initial value. The output result Go[5:0] is equal with Gi[7:2]. Matrix change same as 
R. 


3) Bdithering 
The method is same as R dithering described above. 


9.3.4.4 Blending & Color Key 


Support image and OSD alpha blending and color key. 
1) Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 


If (pixel data == color key) 
Alpha = 8'hO;RGB = 25’h0; 
else Alpha = block alpha* pixel alpha; 
2) 2layers blending: 
Support 2 layer blending: have 4 blending likelihood. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1379 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | SC9820A Device Specification 


A alpha Blending 
Al 
EQ D- ВІ 
ayer1 (OSD) AO A 


Bottom là ll ) 
SEn bee 


blending sequence 


Figure 9-22 Blending Architecture Diagram 


In Figure9-22, A1, АО is alpha value of (layer1-0), B1 is blending image of (layerO--layer1). 
a. Top layer: ARGB888; Bottom layer: PMARGB888; Out type: РМАНСВ888 
Top layer: (A1,R1,G1,B1) ->((A1),(A1R1),(A1G1),(A1B1) ) ; block alphat; 
Bottom layer: (A0, RO, GO, BO); block аірһа0 
- top: 
А пем/1 = A1 *block аірһа1; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
A_new0 = АО *block alpha0; 
(A0,R0,G0,B0) ->(A_new0,( block alpha0*RO),( block аірһа0“С0),( block alpha0*BO)) 
- Out: 
ALPHA = A_new0 + A_new1 - A new0*A пеу/1; 
В = (1-A_new1)* block alpha0*RO + A new1*H1; 
С = (1-A new1)* block alpha0*GO + A new1*G1; 
B = (1-A_new1)* block alpha0*BO + A new1*B1; 
Note: if Alpha == 1 or 0; the calculation should be special; 
b. Top layer: ARGBS888; Bottom layer: ARGB888; Out type: PMARGB888 
Top layer: (A1,R1,G1,B1); block alphat1; 
Bottom layer: (A0, RO, GO, BO); block alphaO ; 
- Top: 
А_пем1 = A1 *block аірһа1; 
(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
- Bottom: 
А new0 = А0 *block. арпад; 
(A0,R0,G0,B0) ->(А пем0,(А пем0“Н0),(А new0*GO0),(A пеу/0“В0)) 
- Out: 
ALPHA = A_new0 + A_new1 -A_new0*A_new1; 
В = (1-A_new1)*A_new0*RO + A_new1*R1; 
С = (1-A new1)*A new0*GO + A_new1*G1; 
В = (1-A new1)*A new0*BO + A new1*B1; 
Note: if Alpha == 1or 0; the calculation should be special; 
с. Top layer: PMARGB888; Bottom layer: ARGB888(OSD); Out type: РМАНСВ888 
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Top layer: (A1,R1,G1,B1); Ыоск аірһа1; 

Bottom layer: (A0, RO, GO, BO); block alphaO ; 
Тор: 

A пем1 = А1 “Біоск аірһа1; 


SC9820A Device Specification 


(A1,R1,G1,B1) ->(A_new1, block alpha1*R1, block_alpha1*G1, block_alpha1*B1) 


Bottom: 

block_alpha0; 

A_new0 = AO *block_alpha0; 

(АО,ВО,СО,ВО) ->(А пеу/0,(А new0*RO),(A new0*GO),(A пем0“В0)) 
Out: 

ALPHA = A new0 + A new1- A new1* A newO ; 

В = (1-А new1)*A newO*RO + block alpha1*R1; 

С = (1-A_new1)*A_new0*GO + block alpha1*G1; 

В = (1-A_new1)*A_new0*BO + block_alpha1*B1; 


Note: if Alpha == 1 or 0; the calculation should be special; 
d. Top layer: PMARGB888; Bottom layer: PMARGB888; Out type: РМАНСВ888 


Top layer: (A1,R1,G1,B1) ; block alpha; 

Bottom layer: (АО, RO, GO, ВО); block а/рһа0; 
Top: 

A new1 = A1 “Біоск аірһа1; 

(A1; R1,G1,B1) ->(A_new1,block_alpha1*R1,block_alpha1*G1,block_alpha1*B1) 
Bottom 

block alphaO0; 

A_new0 = AO *block аірһа0; 

(A0,R0,G0,B0) ->(А newO;block alphaO*RO,block alpha0*GO,block alpha0*BO) 
Out: 

ALPHA = A new0 + A newl- A new1* A newO ; 

В = (1-А new1)* block alpha0*RO + block alpha1*H1; 

С = (1-A new1)* block аірһа0 “СО + block alpha1*G1; 

В = (-А new1)* block аірһа0 “ВО + block alpha1*B1; 


Note: if Alpha == 1 or 0; the calculation should be special; 


9.8.4.5 


Clipping 


Support clipping of image and OSD. In fetch data phase, GSP trim specified data part from original 


image. 
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Layer_pitch 


г“ 


Layer_clip_start 
‘ Layer_clip_width $ 


ВО | ВІ | B2 


Layer_clip_heigth 


Original image 


Bn: block number for process 


Figure 9-23 Clipping Architecture Diagram 


9.3.4.6 Rotation 


Support 90°,180° and 270 ?rotation and mirror in each layer. The image and OSD data stored in 
memory is linear іп 0 degree rotation. Block is process unit in GSP. 


m jj 


270? 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 9-24 Rotation Diagram 


In fetch stage, fetch sequence should be block by block linearly, as arrow diagram showed in figure 
(7.a.1~7.h.1), and in each block, pixel fetch sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 

In buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a block 
as arrow diagram showed in figure (7.a.3~7.h.3). 
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а.1: block fetch sequence in GSP a.2: pixel fetch sequence а.3: pixel buffer sequence 
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b.1: block fetch sequence in GSP b.2: pixel fetch sequence b.3: pixel buffer sequence 
(90 degree rot) СО degree rot ) (90 degree rot) 
b:90 degree rotation 
. m . 
. š In Bn-1 
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с.1: block fetch sequence in GSP 
(180 degree rot) 
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c.2: pixel fetch sequence 


(0 degree rot) 


c: 180 degree rotation 


c.3: pixel buffer sequence 


(180 degree rot) 
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e e © | Bn _|-Bn-| BO 
Bere EN 
| B2n++ 7 Bn+1| ВІ 
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B2n+2| Bn+2| B2 In Bn-1 
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4.1: block fetch sequence in GSP d.2: pixel fetch sequence d.3: pixel buffer sequence 


(270 degree rot) (0 degree rot) (270 degree rot) 


d:270 degree rotation 


. . . In Bn-1 
. е . 
. 16 |= 1 SUD я 
. ы РО! p2 р15 p240 --р255 
Ae b S 
15|———» 
pl6 p31 
B2n | B2n+1 | B2n+2 B3n-2 |B3n-] 
eee 15 [are = 
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В Вп+1 | Bn+2 L------]H8mn2 B2n-] | =" 16 | —— 
р Ба m p240 p255 рО рі рр р15 
=== E 
BO ВІ B2 Ва2 |Вп-1 
ewe 


е.1: block fetch sequence in GSP e.2: pixel fetch sequence е.3: pixel buffer sequence 


(0 degree rot + mirror) (0 degree rot) (0 degree rot + mirror) 


e: 0 degree rotation + mirror (mirror axis : horizontal line) 
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.- Pct 
BO Bn | B2n-4- 
= > 
Bl Вп+1 | B2n+1 
B2 Bn+2 | B2n+2 
. i . 
eee 
. Е . 
. ë . 
Bn-2 | B2n-2 | B3n-2 
... 
Вп-1 | В2п-1 | B3n-1 


f.1: block fetch sequence іп GSP 


(90 degree rot+ mirror) 


f: 90 degree rotation + mirror (mirror axis : horizontal line) 
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In Bn-1 
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p0 pl p2-~ p15 
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f.2: pixel fetch sequence 


( 0 degree rot ) 


f.3: pixel buffer sequence 


(90 degree rot+ mirror) 
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=== In Bn-1 
Вг-| Bn-2 | * * e | B2-j--Bi | BO 
= == == = 1 | ро pl 0295 1 ы pl pO 
В2п-| B2n2 | * * e Bn+2 | Bn+l Bn d m 
2 |= р- 2|1Ң- ———— 
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е > Ы 
5.1: block fetch sequence in GSP g.2: pixel fetch sequence g.3: pixel buffer sequence 
(180 degree rot + mirror) (0 degree rot) (180 degree rot mirror) 
g: 180 degree rotation + mirror (mirror axis : horizontal line) 
B3n-1|-B2n-1| Ва! 
о 
B3n-2. -B2n2 | Вп-2 
== > 
. . . 
Б In Bn-1 
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eee 
: 5 М 16 |555 
pOplp2 р15 
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B2n+2| Вп+2 | B2 р16 p31 \ \ 
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B2n+1| Bnel| ВІ "a _ к ppl 
n+ n+ - \ 
! |240 р255 р240 р16\ pO 
1 2 15 16 
B2n Bn BO 
eee 
h.1: block fetch sequence in GSP h.2: pixel fetch sequence h.3: pixel buffer sequence 
(270 degree rot + mirror) (0 degree rot) (270 degree rot + mirro) 
h:270 degree rotation+ mirror (mirror axis : horizontal line) 
Figure 9-25 Data flow in Rotation/Mirror 
BitBIt 


Perform a bit-block transfer of the color data corresponding to a rectangle of pixels from the specified 
source into a destination. Whether support a raster-operation code. These codes define how the color 
data for the source rectangle is to be combined with the color data for the destination rectangle to 


achieve the final color. 
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Work_plane_pitch 
г“ 


y 


des_start 


Des_imag_width 


g heigth 


Src. start 


Des ima; 


Source image Destination image 


Figure 9-26 — BitBlt Architecture Diagram 


9.3.4.8 StretchBlt 


Copy a bitmap from a source rectangle into a destination rectangle, stretching or compressing the 
bitmap to fit the dimensions of the destination rectangle, if necessary. The system stretches or 
compresses the bitmap according to the stretching mode currently set in the destination image. 


Work. plane pitch 


y 


des start Ў А 
ES Des imag width 


g heigth 


src. start Lee | 
“ src_imag_width 


Des ima, 


5геј imag heigtl 


Source image Destination image 


Figure 9-27 — StretchBIt Architecture Diagram 
9.3.5 Control Registers 
9.3.5.1 Memory map 
ARM base address: 0x20a0_0000 


Offset Description 
address 


0x000 GSP CFG Include GSP start, scaling enable, and layer active, control 
set. 


GSP INT CFG Interrupt status, Interrupt mask, Interrupt raw 


GSP СМО ADDR Base address of command queue 


GSP CMD CFG Fetch number of command queue. 
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DES DATA CFG 


SC9820A Device Specification 


Include Data format of destination image: 


YUV422, ARGB565, ARGB888, RGB888, RGB565. 


DES Y ADDR 


Base address of Y (RGB) work plane. 


DES UV ADDR 


Base address of UV (2-plane), ALPHA, U(3-plane) 


DES V ADDR 


Base address of V (3-plane) 


DES PITCH 


Width of work plane. 


DES DATA ENDAIN 


Endian configure of destination data. 


LAYERO DES SIZE 


LayerO size in destination plane. 


NA 


LAYERO 


LAYERO CFG 


Include data format, rotation setting, color-key enable,alpha 
mode & down sample, 


LAYERO Y ADDR 


Y or RGB data base address. 


LAYERO UV ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYERO VA ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYERO PITCH 


Width of original image.(LayerO) 


LAYERO CLIP 
_ START 


Start position(X, Y) of source clip image.(LayerO) 


LAYERO CLIP. SIZE 


Size of source clip image.(width/height) 


LAYERO DES 
. START 


Start position(X, Y) in work plane. 


LAYERO GREY RGB 


1.Constant RGB for the GREY data format in Гауего. 


2.Constant pallet RGB in LayerO 


LAYERO ENDIAN 


LAYERO ALPHA 


Data endian configure of LayerO. 


Alpha value of layerO, (block alpha). 
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LAYERO_CK 


SC9820A Device Specification 


Color-key of Layer0. 


LAYER1 


LAYER1 CFG 


Include data format, rotation setting, alpha mode, 


LAYER1 Y ADDR 


Y or RGB data base address 


LAYER1 UV ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYER1 VA ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYER1 PITCH 


Width of original image. 


LAYER1 CLIP 


. START 


Start position(X, Y) of source clip image. 


LAYER1 CLIP. SIZE 


Size of source clip image. (width/height) 


LAYER1 DES 


_ START 


Start position(X, Y) in work plane 


LAYER1 GREY RGB 


1.Constant RGB for the GREY data format in Layer1. 


2.Constant pallet RGB in Layer1 


LAYER1 ENDIAN 


Data endian configure of Layer1. 


LAYER1 ALPHA 


Alpha value of layer1, (block alpha). 


LAYER1 CK 


Color-key of Layer1. 


SCALING COEF TABLE 


HORIZONTAL COEF TABLE (72X8) 


HOR COEF 1. 12 


Тар 1 & tap 2 of дгоир1 in horizontal coefficient table 


HOR COEF 1 34 


Тар З & tap 4 of дгоир1 in horizontal coefficient table 


HOR COEF 1 56 


Tap 5 & tap 6 of group in horizontal coefficient table 


HOR COEF 1 78 


Tap 7 & tap 8 of дгоир1 in horizontal coefficient table 


HOR COEF 2 12 
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НОВ СОЕЕ 2 34 


SC9820A Device Specification 


Tap 3 & tap 4 of group2 in horizontal coefficient table 


HOR_COEF_2_56 


Tap 5 & tap 6 of group2 in horizontal coefficient table 


НОВ СОЕЕ 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient table 


НОВ СОЕЕ 3 12 


Тар 1 & tap 2 of groups in horizontal coefficient table 


НОВ СОЕЕ 3 34 


Тар З & tap 4 of groups in horizontal coefficient table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient table 


HOR COEF 4 12 


Тар 1 & tap 2 of group4 in horizontal coefficient table 


HOR COEF 4 34 


Тар З & tap 4 of group4 in horizontal coefficient table 


HOR COEF 4 56 


Tap 5 & tap 6 of group4 in horizontal coefficient table 


HOR COEF 4 78 


Tap 7 & tap 8 of group4 in horizontal coefficient table 


HOR COEF 5 12 


Tap 1 & tap 2 of group5 in horizontal coefficient table 


HOR COEF 5 34 


Tap 3 & tap 4 of group5 in horizontal coefficient table 


HOR COEF 5 56 


Tap 5 & tap 6 of group5 in horizontal coefficient table 


HOR COEF 5 78 


Tap 7 & tap 8 of group5 in horizontal coefficient table 


HOR COEF 6 12 


Tap 1-& tap 2 of group6 in horizontal coefficient table 


HOR COEF 6 34 


Tap 3 & tap 4 of group6 in horizontal coefficient table 


HOR COEF 6 56 


Tap 5 & tap 6 of group6 in horizontal coefficient table 


HOR COEF 6 78 


Tap 7 & tap 8 of group6 in horizontal coefficient table 


HOR COEF 7 12 


Тар 1 & tap 2 of group? in horizontal coefficient table 


HOR COEF 7 34 


Tap 3 & tap 4 of group? in horizontal coefficient table 


HOR COEF 7 56 


Tap 5 & tap 6 of group? in horizontal coefficient table 


HOR COEF 7 78 
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0x100 HOR_COEF_8 12 Тар 1 & tap 2 of group8 in horizontal coefficient table 
0x104 HOR COEF 8 34 Tap 3 & tap 4 of group8 in horizontal coefficient table 
0x108 HOR COEF 8 56 Tap 5 & tap 6 of group8 in horizontal coefficient table 
0x10C НОВ СОЕЕ 8 78 Тар 7 & tap 8 of group8 in horizontal coefficient table 
VERTICAL COEF TABLE (9x68) 
0x110 VER COEF 1 12 Тар 1 & tap 2 of group1 in vertical coefficient table 
0x114 VER COEF 1 34 Tap З & tap 4 of group1 in vertical coefficient table 
0x118 VER COEF 1 56 Tap 5 & tap 6 of group1 in vertical coefficient table 
0x11C VER СОЕЕ 1 78 Tap 7 & tap 8 of group1 in vertical coefficient table 
0x120 VER COEF 2 12 Tap 1 & tap 2 of group2 in vertical coefficient table 
0x124 VER COEF 2 34 Tap 3 & tap 4 of group2 in vertical coefficient table 
0x128 VER COEF 2 56 Tap 5 & tap 6 of group2 in vertical coefficient table 
0x12C VER COEF 2 78 Tap 7 & tap 8 of group2 in vertical coefficient table 
0x130 VER COEF 3 12 Tap 1 & tap 2 of group3 in vertical coefficient table 
0x134 VER COEF 3 34 Tap 3 & tap 4 of group3 in vertical coefficient table 
0x138 VER COEF 3 56 Tap 5 & tap 6 of group3 in vertical coefficient table 
0x13C VER. COEF 3 78 Tap 7 & tap 8 of group3 in vertical coefficient table 
0x140 VER COEF 4 12 Tap 1 & tap 2 of group4 in vertical coefficient table 
0x144 VER COEF 4 34 Tap 3 & tap 4 of group4 in vertical coefficient table 
0x148 VER COEF 4 56 Tap 5 & tap 6 of group4 in vertical coefficient table 
0x14C VER COEF 4 78 Tap 7 & tap 8 of group4 in vertical coefficient table 
0x150 VER COEF 5 12 Тар 1 & tap 2 of groupd in vertical coefficient table 
0x154 VER COEF 5 34 Tap З & tap 4 of group5 in vertical coefficient table 
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Tap 5 & tap 6 of group5 in vertical coefficient table 


VER COEF 5 78 


Tap 7 & tap 8 of group5 in vertical coefficient table 


VER COEF 6 12 


Tap 1 & tap 2 of group6 in vertical coefficient table 


VER COEF 6 34 


Tap 3 & tap 4 of group6 in vertical coefficient table 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


VER COEF 7 12 


Tap 1 & tap 2 of group7 in vertical coefficient table 


VER COEF 7 34 


Tap 3 & tap 4 of group7 in vertical coefficient table 


VER COEF 7 56 


Tap 5 & tap 6 of group/ in vertical coefficient table 


VER COEF 7 78 


Tap 7 & tap 8 of group7 in vertical coefficient table 


VER COEF 8 12 


Тар 1 & tap 2 of group8 in vertical coefficient table 


VER COEF 8 34 


Tap 3 & tap 4 of group8 in vertical coefficient table 


VER COEF 8 56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


9.3.5.1.1 


9.3.5.1.1.1 


Description: 


VER COEF 8 78 


Register Descriptions 


GSP CFG 


Tap 7 & tap 8 of group8 in vertical coefficient table 


Control register of GSP..The format is defined in table below. 
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EIBEREJEREJEZEIEREREREREREJEREREAKE 


DIST RB Reserved 


Reserved 
ERR CODE 


Field Name Туре | Reset | Description 
Value 


DIST RB [81:24] GSP clk number of AXI read burst interval. 
је јо [sm [ева CS 


L1 EN [17] R/W тво Layer 1 enable control, omitted in command mode 
LO_EN [16] R/W Tho Layer 0 enable control, omitted in command mode 


SCL_CLR [15] R/W 1hO Its a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


10418] [RO |20 | Reseed | 


SCALE_EN [12] R/W тво LayerO Scaling enable control 

PMARGB EN [11] R/W 1hO0' Whether convert ARGB888 to PMARGB888 or 
reserve original mode 
1: enable; 0 : disable. 


PMARGB MOD | [10:9] R/W 1hO pmargb mode 
[9]: LO is PMARGB888 signal. 
1:уе5 O:no 
[10]: L1 is PMARGB888 signal. 
1:уеѕ 0 : no 


DITHER EN R/W 1hO RGB565 Dithering enable control 
0 - disable;1 - enable; 
ERR CODE | [7:3]  |RO |5һ0 | Errortype 
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0:no error 


1:destination size error( < 4) 


2: scale out of range 

3:Scale not same in x/y coordinate 
4:destination image format error 
5: Гауег0 image format error 

6: Layer1 image format error 

7: destination RGB565 swap error 
8: LayerO RGB565 swap error 

9: Layer1 RGB565 swap error 

10: LayerO clip size zero error 

11 Layer1 clip size zero error 

12: destination pitch zero error 

13: Гауег0 pitch zero error 

14: Layer1 pitch zero error 

15: LayerO clip situation error 

16: Layer1 clip situation error 

17: LayerO output situation error 
18: Layer1 output situation error. 
19: command number error . 

20: LayerO,Layer1 and command all no enable 


ERR FLG [2] 1hO registers configure error flag 

lud = 1: error ; О : no error 

[ese Busy |m [но |180 |BwymdcsoroaSR —— ë | 
бени |o [ам [то | 


9.3.5.1.1.2 GSP INT CFG 


Description: Interrupt Control register of GSP .The format is defined in table below. 
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Lm [or] 0 [29 [28 [zr [25 [25 [ 24 [з [22 [ 2 [2o | 5 [ve [7 [ 56 | 


INT 


Reserved 


Field Name Type | Reset | Description 
Value 


је јво |150 | Reserved | 


INT_CLR [16] R/W 1'hO Level interrupt clear signal ,Writing “1” to this register 
um E clears the interrupt. 
[pissy [Ro |70 [Reews . | 
Пыт MOD је RW но  [IneruptmodeO- pulse отор: 1 -Ievelinterrupt: | 
[ua Ro |o [Red —— . —— 
тєк [i9 [алу |170 метир елаве disables enabis | 


9.3.5.1.1.3 GSP CMD ADDR 


Description: This control word defines base address of command queue of GSP. The format is defined 
in table below. 


Command base Address Register (32'h0000 0000) 
| Bit зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 5. 
С NOR 
Ein ЕТС ОЕ REC Е SEES 


Bt |15) 14 | 13] 12 | t [0| 9 | 8 | 7 | 6 [ 5 | 4 | 8 [2 J| 1 | 0j 
Name |  — мия | 


CMD BASE ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 
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CMD BASE ADD [31:0] 32'h0 | Base address of command buffer. 
R 


9.3.5.1.1.4 GSP CMD CFG 


Description: This control word defines command length and parser enable information for command 
queue .The format is defined in table below. 
0x000C Command control Register Info (32'h0000 0001) GSP_CMD_CFG 


| Bit [зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


CMD 
Reserved CMD_ENDIAN_MOD Reserved 


CMD_NUM 


R/W 


Field Name Type | Reset | Description 
Value 


| [Brn 'RO јото | Reseved | 


CMD_ENDIAN_MO [26:24] | RAW | 3'hO command data byte order, | B4B;B,Bg become: 
D [1:0]: in 32bits word, 
00 - B3B;B,Bo 01 - BoB,B2B3 
10 - ВВз ВоВ: 11 - ByBo ВВ 
[2]: in 64bits word, 
0- В;ВВ5В, ВВВВ. 1- B;B2B;Bo_ 
B;B;BsB4 
[ [gsm во [fo је O  ] 


CMD EN [16] 1hO The command queue enable signal. 
CMD. NUM [15:0] R/W | 16'h1 | Number of command in external memory 
Инә NS, [TESST іам A command include 12 register(32bit) configure. 


9.3.5.1.1.5 DES DATA CFG 


Description: This control word defines destination image data configure. The format is defined in table 
below. 
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Lm [or] so | zo [8 [27 [ж [25 [ 24 [2 [22 [21 | 20 [49 [ vo [ 7 [ 56 | 


Reserved 


| Type | 


Reserved DES IMG FORMAT 


Field Name Type | Reset | Description 
Value 


| [Bs [RO јато је... | 


COMPRESS R8 [4] R/W | ТО RGB888 Compressed enable: 
0 : disable 1:enable 


pt} во |10 [Reseved | 


DES IMG FORMAT | [2:0] R/W | зо Destination image data format: 
000- ARGB888;001- RGB888 
010- ARGB565; 011- RGB565 
100- YUV420 2-plane; 101- YUV420 3-plane 
110- YUV422 2-plane; 


9.3.5.1.1.6 DES Y ADDR 


Description: The control word defines base address of Y/RGB data in work plane. The format is 
defined in table below. 
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DES Y BASE ADDR 


R/W 
ЕНЕЕБИЕНЕНШЕНЕИЕН ВЕГАС ЕТЕ ЕСА НЕС 
ШІМЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ ЖЕЛЕНЕЛЕЛЕШЕШ 
ше ESSE 02-2 -- 


DES Y BASE ADDR 


Type 


Field Name Typ | Reset | Description 
e Value 
DES Y BASE ADDR | [81:0] 32'h0 | Y/RGB data Base address in work plane. 


9.3.5.1.1.7 DES UV. ADDR 


Description: Тһе control word defines base address of UV/U/Alpha data in work plane. The format is 
defined in table below. 


WORK PLANE 
0x0018 UV/A Base Address in work plane (32'h0000 0000) 
. UV ADDR 


| Bit (зт | з0| 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Ша 4-2 - 


DES_UV_BASE_ADDR 


DES_UV_BASE_ADDR 


Type 


Field Name Typ | Reset | Description 
e Value 


DES UV BASE ADDR | [31:0] | RW | 32’h0 | 1.UV data Base address in YUV (2-plane). 
2.Alpha data base address in ARGB565 (2-plane), 
3.U data Base address in YUV (3-plane) 


9.3.5.1.1.8 DES V ADDR 


Description: “Тһе control word defines base address of V data in work plane. The format is defined іп 
table below. 
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DES V BASE ADDR 


R/W 
ЕК ГЕТЕ Е О Е РЕЗ НЕГА СИ ГН ТЕ ЕСА ЕА 
B |[15]14 13]12]1][0]9]в8  7]6]5][4]з3[2]1]0] 
[Name [м | 


DES V BASE ADDR 


Type АМ 


Field Name Typ | Reset | Description 
e Value 
DES V BASE ADDR | [31:0] 320 | V data Base address in work plane when YUV 
(3-plane) . 


9.3.5.1.1.9 DES. PITCH 


Description: This control word defines work plane pitch .The format is defined in table below. 


Reserved DES PITCH 


Type | — 5 | 


с = : | : |": | с| с| :|: |: |: || ЕЕ 


Field Name Typ | Reset | Description 
e Value 


[memo [zo [Reseed — — — — | 


9.3.5.1.1.10 DES DATA ENDIAN 


Description: This control word defines destination image data endain configure. The format is defined 
in table below. 
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Гән Гэт [зо [29 Гав [z [2s [ 25 Гоа [2s [22 [21 [ 20 [зэ [ e [17 [ 16. 


Reserved 


Type 


aaa aaa 2 ОЙ 
езе | ШШ ЕИ ШЕШ ШЕ ee eese pero ШШЕ от 
| Bit [15 14 | 13 | 12 v | 0 9| 8 тле | 5 |а [з ј ај тјој 


Reserved RGB SWAP MOD V ENDIAN MOD UV ENDIAN MOD Y ENDIAN MOD 


Field Name Type | Reset | Description 
Value 


| Цзтяз] JRO |1980 |Reseved | 


A SWAP MOD [12] R/W | тво Destination image layer ARGB888.. endian mode 
RGB SWAP MOD | [11:9] R/W |3'hO Mode of swapping the bytes of 16bit RGB565 data. 
000 -RGB 001 - RBG .010- GRB 
011-GBR 100- BGR 101 -BRG 


V ENDIAN MOD R/W | зго Destination image layer V data byte order, 

B3B;B,B, become : (3-plane) 

[1:0]: in 32bits word 

00 - ВзВгВ:Во 01 - BoB: B2B3 

10 - В,ВзВоВ. 11 - ByBoBsBz2 

[2]: in 64bits word 

0- B7B.sBsB4,B3B2B;Bo, 1- B3B;BiBo B;BeBsB, 
UV ENDIAN MOD | [5:3] RAW | 3’hO Destination image layer UV/A/U data byte order, 

B3B2B;By become : (2-plane) 

[1:0]: in 32bits word 

00 - ВзВгВ:Во 01 - BoB: B2B3 

10 - В,ВзВоВ. 11 - В.ВоВзВ. 

[2]: in 64bits word 

0- B7B.sBsB,B3B2B;Bo, 1- B3B;BiBo B;BeBsB, 
Y ENDIAN MOD [2:0] R/W |3'hO Destination image layer Y/RGB data byte order, 

ВзВВ.Во become : 

[1:0]: in 32bits word 

00 - ВзВгВ:Во 01 - ВоВ:В:Вз 

10 - В,ВзВоВ. 11 - ByBoBsBz2 
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[2]: in 64bits word 


B;BcB;B4BsB;B;Bo, 1- B3B2B,Bo_B7BsBsB, 


9.3.5.1.1.11 LAYERO DES SIZE 


Description: This control word defines destination LayerO(image )size in work plane .The format is 
defined in table below. 


Destination Image Size  (32'h0000 0000) | | DES IMG SIZE. 
Сови зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Ру с 2 АХ | 


Reserved DES SIZE Y LO 


R/W 


o м ом _ 
с ° | : (| | | | o | o | Aho ЕШ 
| Bit |15 14 | i3 | r2 | t | fo | 9 | 8 | 7 | 6 | 5 [| 4 із |2 | 1j ој 
| Name | | фи що 


Reserved DES SIZE X LO 


Type | те. Ш 


с  ЫБНЕНЕНЕНИЕНКТАЛЕЗЛЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


Јога |RO |480 [Reseved | 


DES.SIZE Y LO | [27:16] R/W 12'h1 Destination vertical size of LayerO, it is based on 
the top left point of work plane. Please ensure it is in 
Work plane. 


| виа јво fano [Reseved | 


DES SIZE X LO | [11:0] R/W 1271 Image layer horizontal size , it is based оп the top 
left point of work plane. Please ensure it is in Work 
plane. 


9.3.5.1.1.12 LAYERO_CFG 


Description: This control word defines data format, rotation setting, color-key enable, YUV2RGB 
control ,alpha mode & down sample of layer 0. The format is defined in table below. 
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Layer0 data configure (32’h0000_0000) 
ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
PAL 


COL_TAP_M ROW_TAP_ 
Reserved Reserved ВВ ROT_MOD_LO 
OD MOD 


| Bit |15| 14 | 13 | 12 | T1 | 10] 9 | 8 | 7 | 6 | 5 | 4 із |2 {то | 


Reserved IMG FORMAT LO 


ЕРКЕ ос — 
Field Name Type | Reset | Description 
Value 


|  PBN28 [RO |480 | Reseved ———— — | 


COL TAP. MOD [27:26] | RW | 2'hO Vertical scaling tap mode: 
ДЕДЕ 00 - 8tap; 01 - бїар; 10 - 4tap; 11 - 2їар; 
ROW_TAP_MOD [25:24] | RW | 2'hO Horizontal scaling tap mode: 
RR" 00 - 8tap; 01 - бар; 10 - Жар; 11 - 2tap; 


[ [esa [во |90 [Reewd —— O 
PALLET EN LO [20] RAN | 180 Layer color palette enable : 
CK EN LO [19] RAN | 1ThO LayerO color-key enable: 


ROT MOD LO [18:16] | RW | 3'hO Layer rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011 - 270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + mirror. 
Rotation direction : left (anti-clockwise) 

Mirror axis: horizontal line. 


[  |us4 [но [2% 
IMG FORMAT LO [3:0] LayerO image input data format: 
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0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 3-plane 


0110 - YUV400 1-рѓапе. 0111 - YUV422 2-plane 
1000- 8BPP 


9.3.5.1.1.13 LAYERO_Y_ADDR 


Description: The control word defines base address of Y/RGB data in LayerO. The format is defined in 
table below. 


Lm Га эо 29 [28 [a [26 [25 [24 | zs [2 [1 [2 | so | e 7 | 6 | 


Y BASE ADDR 10 


Y BASE ADDR LO 


Type 


Field Name Type | Reset | Description 
Value 


Y BASE ADDR LO | [31:0] 32h0 | Y/RGB data Base address in LayerO. 


9.3.5.1.1.14 LAYERO UV ADDR 


Description: Тһе control word defines base address of UV/U data in LayerO. The format is defined in 
table below. 


Lm [а [30 [29 [28 [ar [26 [25 [24 [ 23 [22 [әт [29 | so | e [17 [16 | 
| Name | UV_BASE_ADDR_LO 


UV_BASE_ADDR_LO 


Type 


Ге 
ІСТІКЕНИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
[FieldName Тек тие [Reset [Description SCS 
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[LL ја ИНЕШ 


UV BASE ADDR 10 | [31:0] R/W | 32'hO0 | UV data Base address in Layero when YUV 
(2-plane) .U data base address іп LayerO when 
YUV(3-plane), 


9.3.5.1.1.15 LAYERO VA ADDR 


Description: Тһе control word defines base address of V /alpha data in layerO. The format is defined 
in table below. 


VA Base Address in Layer (32'h0000 0000) 
[ Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


VA_BASE_ADDR_LO 


VA_BASE_ADDR_LO 


Type 


г Aes, a 
[Reset | o | òfo | o |e |o o д кај | | ој г| | 
Field Name Type | Reset | Description 
“ај мр“ “ 
VA BASE ADDR 10 | [31:0] R/W | 32’hO | V data base address in LayerO when YUV(3-plane), 
alpha data base address in LayerO when 
ARGB565. 


9.3.5.1.1.16 LAYERO PITCH 


Description: This control word defines LayerO pitch .The format is defined in table below. 


Layer0 Pitch Register Info (32'h0000 0000) 
| вк јат 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name) нм | 


Reserved 


[FieldName ВН ne [Reset белой — —  — —  — — — ] 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1403 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9820A Device Specification 
|o || e Vawe] — | 


ЕН Два | [zw [Reed — — — _ 


9.3.5.1.1.17 LAYERO CLIP START 


Description: This control word defines start position of clipping image in LayerO .The format is defined 
in table below. 


LAYERO CLIP STA 
0x0044 LayerO Clip start (32'h0000 0000) 


 ШІШЕЛЕЛЕЛЕЛЕЛЕСЛЕСЕЛЕЛЕЛЕЛЕЛІЕСІКЛЕЛІЕГЕ 
| Name | ee hos _ 


Reserved CLIP START Y LO 


Type 


Type 


Field Name Type | Reset | Description 
Value 


Јога |RO |480 [Reserved | 


CLIP START Y 10 | [27:16] | RW | 12’hO | Clip image start y position, it is based оп the top left 
point of LayerO. Please ensure it is in LayerO. 


Јава [Ro |480 [Reserved | 


CLIP START. X LO | [11:0] R/W | 12’h0 | Clip image start x position, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


9.3.5.1.1.18 LAYERO CLIP SIZE 


Description: This control word defines clip image size in LayerO .The format is defined in table below. 
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en [зн [30 | 29 [28 |zr [25 [25 [2 [23 [2 [э [2 [49 [18 [47 [ 6 
Name | Гана 


Reserved CLIP_SIZE_Y_LO 


R/W 


Reserved CLIP_SIZE_X_LO 


Type 


Field Name Type | Reset | Description 
Value 


СС Јајо |49 [мее SS 
CLIP SIZE Y LO | [27:16] R/W 12'h1 Clip LayerO vertical size, it is based on the top left 

pur ВЛИЈА N neniamo 
Сјај је [мее ^ 


CLIP SIZE X LO. | [11:0] RAN 12'h1 Clip LayerO horizontal size , it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


9.3.5.1.1.19 LAYERO DES START 


Description: This control word defines Layer clip image start position in work plane .The format is 
defined in table below. 


LAYERO DES STAR 
0x004C Layer0 Destination start position (3270000 0000) 


Car ao [а Гав ese eee 9 [в в. 
| Name | MEN АН. = 


Reserved DES_START_Y_LO 


Type 
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Field Name Type | Reset | Description 
Value 


јет |RO |40 |Reseved | 


DES START Y 10 | [27:16] | RW | 12'hO | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


Јава [RO |40 [Reseved |00 | 


DES START X LO | [11:0] RW |12hO0 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure it 
is in work plane. 


9.3.5.1.1.20 LAYERO GREY RGB 


Description: This control word defines LayerO constant RGB for the GREY data format ‚ог constant 
pallet RGB in Layer1. The format is defined in table below. 


LAYERO GREY 
0x0050 Layerü Grey RGB (32'h0000 0000) 


LAYERO GREY G LAYERO GREY B 


Field Name E Reset | Description 
Value 


LAYERO GREY В [23:16] | RAW 1870 1.LayerO constant В for the GREY data format. 
messer [eiu aa 2.Layer0 constant R in pallet mode 
LAYERO GREY G [15:8] | RW |870 1.LayerO constant С for the GREY data format. 
RS |15484 |99 | 2.LayerO constant G in pallet mode 
LAYERO GREY B [7:0] R/W | 8'hO 1.LayerO constant B for the GREY data format. 
ЕДЕД 2. ауего constant В in pallet mode 


9.3.5.1.1.21 LAYERO_ENDIAN 


Description: This control word defines LayerO image data endain configure. The format is defined in 
table below. 
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en Гэт зо [29 Гав [27 [2s [zs [2a [2s [22 [т [20 | o [ e [зт ав 


Type 


ee QNEM eee 
[ее | В И ЕНШ ЕШ р Н ES ЕИ ВИ КИ КЕ 
| Bt || 14 13. 2 | | ој 9 ів іт [6| 5 | 4| зјзјтјој 


Reserved 


Reserved 


RGB SWAP MOD L | VA ENDIAN MOD L | UV ENDIAN MOD L 


Y ENDIAN MOD LO 


Field Name Typ | Reset | Description 
e Value 


а во |1990 | Reseed | 


A SWAP MOD L0 [12] R/W | 780 LayerO image layer ARGB888 endian mode 
RGB SWAP MOD 10 | [11:9] RAN | 3'hO Mode of swapping the bytes of 16bit RGB565 data. 
000 -RGB 001-RBG  010- GRB 
011-GBR 100-BGR 101 -BRG 


VA_ENDIAN_MOD_LO 


UV_ENDIAN_MOD_LO 


RW | 3’hO LayerO image layer V/A data byte order, 

B3B2B,By become : (3-plane) 
[1:0]: in 32bits word, 
00 - B3B2B;Bo 01 - BoB; B2B3 
10 - В>Вз BoB; 11- B,Bo ВВ; 
[2]: in 64bits word, 
0- B7BeBsB, B3B2BiBo,  1- ВзВ:В:Во_ 
B7BeBsB. 

[5:3] RAN | 3'hO LayerO image layer UV/U data byte order, 
BsB2B;Bo become : (2-plane) 
[1:0]: in 32bits word, 
00 - B3B;B4Bo 01 - BoB1B;Bs 
10 - В>Вз ВоВ. 11- B,Bo B5B2 
[2]: in 646$ word, 
0- B7BeBsB, B3B2BiBo, 1- BsB2ByBo_ 
B7BeBsB, 


Y_ENDIAN_MOD_LO [2:0] RAN | 3'hO LayerO image layer Y/RGB data byte order, 
ВзВ2В:Во become: 
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[1:0]: in 32bits word, 
00 - B3B;B,Bo 01 - BgB,B;Bs 
10 - B2B; ВоВ. 11 - ВВ ВВ 


[2]: in 6464$ word, 
0- B;B,;B;B, ВзВВ:Во,  1- ВВВ.В 
B7BgB;B, 


9.3.5.1.1.22 LAYERO_ALPHA 


Description: This control word defines LayerO block alpha .The format is defined in table below. 


Layer0 alpha Register Info (32'h0000 0000) 
| Bit [зт | зо | 29 (28 | 27 | 26 (25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 
[on РЕ 


Reserved 
Type 


ви јав | |з ао и о ә е т ее а зо [о 


R/W 


Field Name Typ | Reset | Description 
e Value 


ена [но о Reed — —— — — — 


9.3.5.1.1.23 LAYERO CK 


Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined 
in table below. 


0x005C Layer1 CK info (32'h0000 0000) LAYERO CK 


Reserved 


Field Name Typ | Reset | Description 
e Value 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1408 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM SC9820A Device Specification 


ПИ СЕ СС [sm [msewd — | 
CK R LO [23:16] LayerO constant R for color-key mode. 


CK а 10 [15:8] LayerO constant G for color-key mode. 
CK B LO [7:0] LayerO constant B for color-key mode. 


9.3.5.1.1.24 LAYER1 CFG 


Description: This control word defines data format, rotation setting, color-key enable, yuv2rgb control 
and alpha mode of layer1. The format is defined in table below. 


ви [зт] [э Гав [zr [2e [25 [ а Газ [22 [ат Гао [лэ [ve [17 [ 56 | 
PAL 


Reserved ь ROT MOD L1 


Reserved IMG FORMAT L1 


Field Name Type | Reset | Description 
Value 


ЕЕЕ |? по fino [Reseved S 


PALLET EN L1 [20] R/W |170 Layer1 color palette enable signal 
0 - disable 
1 - enable 
CK EN L1 [19] R/W | 110 Layer1 color-key enable: 
0 - disable 
1 - enable; 


ROT MOD L1 [18:16] | R/W Layer1 rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011-270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
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mirror. 

110 - 180 degree + mirror. 111 - 270 degree + 
mirror. 

Rotation direction: left (anti-clockwise) Mirror 
axis: horizontal line. 


[nsa [RO |1280 | Reserved | 


IMG FORMAT L1 [3:0] R/W | 4’hO Layer1 image data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 3-plane 
0110 - YUV400 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


9.3.5.1.1.25 LAYER1 Y ADDR 


Description: The control word defines base address of Y/RGB data in Layer1. The format is defined in 
table below. 


en [зт [зо [ж [2o [27 [25 [25 [4 | 2 [22 | [29 | o e [зт Jre 
ај SCAR 


Y BASE ADDR L1 


w 


ее мо | 
еве | ој o | o | o | o |p ый | oo [oo [oo | oo | 
| Bit [15| 14) тз | 12 | t | 10] 9 | 8 | 7 | 6 J.5 | 4 | 3 | 2 | 1 J 0 | 
[Name [и 


Y BASE ADDR L1 


Type RW 


Field Name Type | Reset | Description 
Value 


Y BASE ADDR 11 | [81:0] 3200 | Y/RGB data Base address in Layer1. 


9.3.5.1.1.26 LAYER1 UV ADDR 


Description: Тһе control word defines base address of UV/U data in Layer1. The format is defined in 


table below. 
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Гән [o [30 [29 [28 [27 [26 [zs [24 [ 23 [22 [әт [20 [лэ | ve [17 | 6 | 


UV_BASE_ADDR_L1 


Type 


R/W 
RRS RES ЕЕС ER ИЕ EAE EEE 
| Bit |15) 14 [13 | 12 | t јо [о |8|7 | 6 | 5 4 | зјгјтјој 


UV BASE ADDR L1 


Type 


Oooo O eee 
Reset o | o | ој ој o jo [o jojo) o jojo (о (о1о [о | 
Field Name Type | Reset | Description 
Value 
UV BASE ADDR 11 | [31:0] R/W | 3280 | UV data Base address in Layer1 when YUV 
(2-plane) .U data base address in Layer1 when 
YUV(3-plane) 


9.3.5.1.1.27 LAYER1_VA_ADDR 


Description: The control word defines base address of V/alpha data in layer1. The format is defined in 
table below. 


VA Base Address in Layer’ (32’h0000_0000) 
| Bit зт (зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 5. 


VA BASE ADDR L1 


VA BASE ADDR L1 


Type 


Field Name Type | Reset | Description 
Pe seer 
VA_BASE_ADDR_L1 | [81:0] R/W | 3210 | V data base address іп Layer1 when YUV(3-plane) 
Alpha data base address in Layer 1 when 
ARGB565. 


9.3.5.1.1.28 LAYER1_PITCH 


Description: This control word defines Layer1 pitch .The format is defined in table below. 
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en [ан [30 | 29 [28 [27 [2s [25 [24 [2s [22 | [29 | 6 [в [47 [ 6 


ve 1] 
| Reset | КІН ИКИ ИЕ И А ИЕ ЕЕ И КС И И 
| Bit |15]14]13]12)1]0]9]в8]7]6]5]|4]з]2[1]0] 
| Name | E АВЫРЫН 


Reserved 


Reserved PITCH1 


Tye | 5m —— нн 


[Reset mm : | | | | :| | : | | | om “| 


Field Мате Тур | Reset | Description 
е Value 


[sermo ото een 


9.3.5.1.1.29 LAYER1 CLIP START 


Description: This control word defines start position of clipping image in Layer1 .The format is defined 
in table below. 


Fe [з [зо 29 [в [2 [2s [25 [24 [25 [22 [1 [25 | se [18 [ 7 [ 16 | 
Name | es 


Reserved CLIP_START_Y_L1 


R/W 


Field Name Type | Reset | Description 

"СУ" Де. 
Грав во [tm |Reewd | 
CLIP_START_Y_L1 | [27:16] | RW | 12'hO | Clip image start y position, it is based оп the top left 
ee Б point of Layer1. Please ensure it is in Layer1. 
po реа [RO |o је 


CLIP_START.X_L1 | [11:0] R/W |12hO | Clip image start x position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1412 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM SC9820A Device Specification 


9.3.5.1.1.30 LAYER1_CLIP_SIZE 


Description: This control word defines clip image size in Layer1 .The format is defined in table below. 


ee [з1[з [29 [28 [27 [28 [25 [4 [23 [22 [21 [20 [19 [18 [лт [ 16. 
Name | СООО 


Reserved CLIP_SIZE_Y_L1 


R/W 


Reserved CLIP_SIZE_X_L1 


Type 


Field Name Type | Reset | Description 
Value 


СС Јајо |49 је SSCS 
CLIP SIZE Y L1 | [27:16] | ВМ 1210 | Clip Image vertical size, it is based on the top left 

tem Б ДЕНЕ ЕЕЕ 
Pisa) [но |49 [мее — —— 


CLIP SIZE. X L1 | [11:0] R/W 1290 | Clip Image horizontal size_, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


9.3.5.1.1.31 LAYER1 DES START 


Description: This control word defines layer1 clip image start position in work plane .The format is 
defined in table below. 


Layer1 Clip Image Start Position (327Һ0000 0000) 
| Bit |31 |30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name с^ е _ 


Reserved DES_START_Y_L1 


Type 
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Field Name Type | Reset | Description 
Value 


јет |RO |40 [Reseved | 


DES START Y 11 | [27:16] | RW |1270 | Layer1 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


Јава [RO јато |Reseved | 


DES START X L1 | [11:0] RW | 12’hO | Layert . Clip Image start horizontal position(X) , itis 
based on the top left point of work plane. Please 
ensure it is in work plane. 


9.3.5.1.1.32 LAYER1 GREY RGB 


Description: This control word defines Layer1 constant RGB for the GREY data format, or constant 
RGN in pallet mode. The format is defined in table below. 


0x0080 Layer1 Grey RGB (32'h0000 0000) L1 GREY RGB 


| Bit [зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved GREY R L1 


еј а ШІ 


NN Sw 
| Reset  Др/ҚЯҮИЕНЕИУИЕИЕНЕН 
peccet s 1+ 


GREY G L1 GREY B L1 


Field Name Typ | Reset | Description 
e Value 


[ .memj|Ro [mo [|Reewd — — 
GREY R L1 [23:16] | RW | 8'hO 1.Layer1 constant R for the GREY data format. 
EERE QS [n Ie» | 2.Layer1 constant R іп pallet mode 

GREY G L1 [15:8] | RW |870 1.Layer1 constant G for the GREY data format. 
PENSA | 2.Layer1 constant G in pallet mode 

GREY B L1 [7:0] R/W | 8'hO 1.Layer1 constant B for the GREY data format. 
mS gr mm 2.Layer1 constant В in pallet mode 


9.3.5.1.1.33 LAYER1 ENDAIN 


Description: This control word defines Layer! image data endain configure. The format is defined in 


table below. 
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Type 


Reserved 


VA_ENDIAN_MOD_L 


SC9820A Device Specification 


en Гэт зо [29 Гав [27 [2s [zs [2a [2s [22 [т [20 [49 ае [зт [ 16. 


UV ENDIAN MOD L 


RGB SWAP MOD L 
Reserved 8 
1 


| Туре | o | 


1 


1 


Y ENDIAN MOD L1 


Field Name Typ | Reset | Description 
e Value 
Peta [но [зәт 


Layer1 image layer ARGB888 endian mode 


A SWAP MOD L1 [12] 


RGB SWAP MOD (1 | [11:9] 


VA ENDIAN MOD L1 RAN |370 i 
1 : (2- 
00 - ВаВ;В.Во 
10 - B;B5 ВоВ; 
0- B;BgBsB, ВзВВ:Во, 1- 


UV ENDIAN MOD L1 | [5:3] RAN | 3'hO i 
1 са 
00 - B3B2B;Bo 
10 - B2B; BoB, 
0- B;BgBsB, ВзВВ:Во, 1- 
B;BeBs5B, 


0 - ARGB 


RGBA 


Mode of swapping the bytes of 16bit RGB565 


data. 


000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


Layer1 image layer V/A data byte order, 
B3B2B,By become : (3-plane) 
[1:0]: in 32bits word 


01 - В,В.В,Вз 
11 - B1Bo ВВ; 


[2]: in 64bits word 


B3B2B1Bo_ 


Layer1 image layer UV/U data byte order, 
B3B2B,;By become : (2-plane) 
[1:0]: in 32bits word 


01 - В,В.В,Вз 
11 - B1Bo ВВ; 


[2]: in 64bits word 


B3B2B1Bo_ 


Y ENDIAN MOD L1 | [2:0] | ауег1 image layer Y/RGB data byte order, 
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B45B;B,B, become : 
[1:0]: in 32bits word, 
00 - B3B;B,Bo 01 - BoB,B;Bs 
10 - B2B ВВ. 11 - B,Bo ВВ 


[2]: in 64bits word, 
0- B;B;B;B, ВзВВ:Во,  1- B3B2B1Bo_ 
В:ВВ5В4 


9.3.5.1.1.34 LAYER1_ALPHA 


Description: This control word defines Layer1 block alpha .The format is defined in table below. 
0x0088 Гауег1 alpha Register Info (32'h0000 0000) LAYER1 ALPHA 


| Bit [зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Se eee 
| eset ШИШИ ЧА ЕИ И 2] ЯЕ И И ИЕ А ОСЗ Е 
| Bit |15| 14 | t3 | 12 | r1 | 10 | 9 | 8 | 7 | 6 | 8 [| 4 | 3 |2 | 1) 0 


Reserved ALPHA L1 


Type | l| 0 (ұ w 


Field Name Typ | Reset | Description 
e Value 


ена [нб [mmo ЕИ 


9.3.5.1.1.35 LAYER1_CK 


Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined 
in table below. 
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Ten [зн [30 | 29 [ze [27 [| ж [в | ze [zs [22 [1 [2o | 5 [тв | 7 [ 56 | 


Reserved 


CK G L1 


R 


Field Name Typ | Reset | Description 
ЕЕ ШЕКЕ су. 
СС рај [sm |а 


9.3.5.1.1.36  СОЕЕ x 12 


Description: This control word defines tap1 & tap2 of group1~8 in horizontal (vertical) coefficient table 
for scaling. The format is defined in table below. 
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[ox0110 —  |Таріс2іт тошр in Vertical совт (32100000000) | VER COEF 1 12| 
[ox0120 —  Tapt-zingreupzimVerüeslcoer(Szho000 0000) | VER COEF 2-12 
moro Tapt-zingreupsinVericacoer(Szno000 0000) | VER COEF 3.12] 
[ox0150 | Тари-2 in groups in Vertical cosf (32100000000) | МЕН COEF 5 2] 
ви [эт [зо | 29 [ze [27 [в [25 [24 оз [22 [z [2 | | | 7 | 56 | 
бағ ее 


Reserved TAP2 


Field Name Е Reset | Description 
Value 


[ess [no [se [meme 00 0 - 
Eme [ея [mw [ono тарг о оодо 8 in horzontaliverical coeficient- 


9.3.5.1.1.37 COEF x 34 


Description: This control word defines tap3 & tap4 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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[охота | Тараса ingroup in Vertical совт (2000000000) | VER COEF 134 
[ox0124 | Тараа ingroup in Vertical сое (32100000000) | VER COEF 2 34 
окота парат group in Vertical coef (3200000000) | VER COEF 3-34 
окота  |Тарз-4іт groups in Vertical coef (3200000000) | МЕН COEF 5 м | 
Ten [эт [зо | ә [в [27 [26 [25 [24 [zs [22 [z [2 | | | v7 | 56 | 
речно o 


Reserved TAP4 


Field Name Е Reset | Description 
Value 


ASAN No jeu [шеше MMM 
mes [вй [mw јако | Tapa of отоцот 8 in horizonalverical coeticien | 


9.3.5.1.1.38 COEF x 56 


Description: This control word defines tap5 & {арб of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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ви [эт [зо | 29 [ze zz [26 [в [24 [zs [2 [әз [a | e [ла  ] 56 | 
ај овој чо 


Reserved 


Field Name Тур | Reset | Description 

m ебе. 
ага |но [вно је —  — 
[|  . es [RO [sm [Reseved | 
[mes вој [Ам [вто |TabSoforoupi-8inhorizontalverical coefficient- | 


9.3.5.1.1.39 COEF x 78 


Description: This control word defines tap7 & tap8 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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ви [эт [зо | [28 zz [26 5 [24 [zs [2 [әз Гоо | e [18 | ] 56 | 
ај овој оС 


Reserved 


Field Name Тур | Reset | Description 

m (Т 
рага |но |sm је — | 
77-7 ques [RO [sm [Reseved | 
[mer во) mw јато [Taproforoupt-8 in horizontaivertcal coefficient | 
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9.4 DISPC 


9.4.1 Overview 


The display controller (DISPC) is used to fetch display data and output with DPI or DBI interface. The 
detail design information is presented below. 


9.4.2 Features 


e Support 2 layers, one is image and another is OSD; 
e Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data format in 
image layer; 


e Support RGB888/RGB565/RGB666/RGB555/PACK/COMPRESS data format in OSD layer; 


Format Code Data Mapping 
YUV422 0000 
Y | [31:24] | [23:16] | [15:8] | [7:0] | Џ | [81:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 V |00 VO U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal. 
YUV420 0001 
Y | [31:24] | [23:16] | [15:8] | [7:0] | Џ | [81:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 V | UO VO U2 V2 
Y4 Y5 Y6 YZ U4 V4 U6 V6 
The UN data is half of the Y data in horizontal and vertical. 
YUV400 0010 
Y | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 
Y4 Y5 Y6 Y7 
No U/V source data in this format, but we replace them with constant 0x80. 
RGB888 0011 
[81:24] [23:16] [15:8] [7:0] 
X RO GO BO 
X R1 G1 B1 
X: DONT care. 
RGB666 0100 
[31:24] -- [21:16] -- [13:8] -- [5:0] 
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X -- RO -- GO -- BO 
X -- R1 -- G1 -- B1 
X: DONOT care 
RGB565 0101 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RO GO BO R1 G1 B1 
R2 G2 B2 R3 G3 B3 
RGB555 0110 
[31] [30:26] | [25:21] | [20:16] | [15] [14:10] | [9:5] [4:0] 
X RO GO BO X R1 G1 B1 
X: DONOT care. 
Compressed | 0111 | Compress data 
YUV422E 1000 | 3-Plane YUV422 
YUV420E 1001 | 3-Plane YUV420 
PACK 1010 | Packed RGB data 
[31:24] [23:16] [15:8] [7:0] 
RO GO BO R1 
G1 B1 R2 G2 
B2 R3 G3 B3 
reserved 1011- | For future. 
1111 
All data support 4 switch mode 
Data Mapping 
Switch Mode | [31:24] [23:16] [15:8] [7:0] 
ByteO Byte? Byte2 Byte3 
Half-wordO Half-word1 
0 Вуіе0 Byte1 Byte2 Byte3 
Byte3 Byte2 Byte1 ByteO 
2 Byte2 Byte3 Вуіе0 Byte1 
Half-word1 Half-wordO 
3 Byte1 Вуіе0 Byte3 Byte2 


e Support dithering, RGB888->RGB666, RGB888->RGB565; 
e Support 16-, 18- and 24-bits DPl/eDPI output; 
e Support 8-, 9-, 16-, 18-, and 24-bits DBI output; 


e Support TE function when in DBI/eDPI output; 


9.4.3 


Signal Description 


The DISPC includes MUXed DPI/DBI interface to PAD, signals are listed in below. 
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Signal Name 


LCD_RSTN 


LCD_CSNO 


LCD_CSN1 


LCD_CD 


LCD_WRN 


LCD_RDN 


LCD_D 


LCD_FMARK 


Direction 
О 
О 
О 


ИО 
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Width | Description 


1 
1 
1 


24 


1 


LCD panel reset, active low. 


DBI I/F 


Table 9-2 DISPC PAD Signal List 


The first DBI I/F LCD panel select, active low. 


DPI I/F 


The second DBI I/F LCD 
panel select, active low. 


The DPI I/F LCD panel 
pixel clock (PCLK), active 
its positive edge. 


DBI I/F 


DPI I/F 


The DBI I/F LCD panel 
command/data indication, 
‘0’ for command, ‘1’ for 


The DPI I/F panel data 
enable (DE), active high. 


LCD panel TE input. 


data. 
DBI-A I/F DBI-B I/F DPI I/F 
The DBI I/F LCD | The DBI I/F LCD | The DPI I/F LCD 
panel read/write, | panel write, panel VSYNC. 
‘0’ for write, ‘1’ for | active low. 
read. 
DBI-A I/F DBI-B I/F DPI I/F 
The DBI I/F LCD | The DBI I/F LCD | The DPI I/F LCD 
panel clocked E, | panel read, panel HSYNC. 
active negative active low. 
edge. 
DBI I/F DPI I/F 
The DBI I/F LCD panel The DPI I/F LCD panel 
data. data (DB), only output. 
I/F Bits Data I/F Bits Data 
8 LCD D[7:0 16 LCD D[15:0] 
] 18 LCD D[17:0] 
9 LCD D[8:0 24 LCD D[23:0] 
] 
16 LCD D[15: 
0] 
18 LCD D[17: 
0] 
24 LCD D[23: 
0) 
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ЕХТ ВУРА55 ЕМ 


External DBI/DPI 


ОВИОР!_ То 
РАБ 
DISPC DBI 
DISPC DPI ОВ! 
—2 
DISPC DPI -- 
> 0 
DISPC_IF 
— 0 0$! езгі le 
DISPC eDPI > DSI 
> 1 HOST 


Figure 9-28  DISPC Interface Mux Relation 


9.4.4 Function Description 
The DISPC’s module diagram is shown in below. 
| DISPC | LCDC рві DISPC 
И Е а Б қ > |pBUDP! То 
mc i SE AXI Domain ) DBI Domain PAD 
A ст Hæ PDEC H | ОВ! 
r Fetch | 
АХ! Master (| bit | CTRL 
er ЛІГІ YUV2 | > Blendi Ditheri | 
" Fetch |" вев PI ng а ng а © ш | ОР! 
"| CTRL 
| 
LineBuffer | eDPI p 
2x1280x24 |4 | | CTRL 
| 
Е MT cs wesc ME QNM CEU. DPI Domain UTEM 
AHB Slave a cots | 01 eDPl,. Ша) | 
АНВ Domain | — 9n 
! 


Figure 9-29  DISPC Module Diagram 


As above diagram, the DISPC includes an АХ! master, fetch display data efficiently; а YUV2RGB 
module applied for YUV data; a Dithering module for different output format; and a DPI timing module 
to generate DPI interface signals and timing. The DISPC also includes some configure registers. 


9.4.4.1 Data Path 


There are several application path in this module. 
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| DISPC | Еж DBI/DPI DISPC Е Е 
D 2 1! |қ o 
— PAD 
[ DSI _ 
Host 
Figure 9-30. External DB/DPI Bypass Mode 
| DISPC | DISPC 
| | DBI/DPI То 
р Xx ] . 
— | DBI Domain | PAD 
OSD 
Ar ГЕ Fetch DBI 
AXI Master (фб / CTRL 
er Y/UVIV YUV2 Blendi Ditheri 
-»- Fetch > RGB ng | ng H> Output DPI 
CTRL 
LineBuffer eDPI А 
2х1280х24 CTRL 
DPI Domain „ы. | 
DSI ерРІ DSI | 
> Host 


Figure 9-31 Single DISPC Mode 


| DISPC | Ext DBI/DPI DISPC В E 
ee Pe С 
OSD PAD 
ст DBI 
Ar Fetch 
АХ! Master | $| pit / CTRL 
er Y/UV/IV YUV2 Blendi Ditheri 
Ст Fetch > RGB ng | hg H> Output DPI 
CTRL 
LineBuffer А 
a eDPI 
2x1280x24 CTRL 
DSI ерРІ | DSI . 
> Host 


Figure 9-32 Multi DISPC Mode 
9.4.4.2 Data Fetch 


When source exists, the fetch module will load data from memory, it supports different data format, 
they have some difference in detail. 

Display data stored in memory is linear, this data maybe map to a big picture, but we can crop the 
picture to our interesting region by configuring a special base address and region size. We must note 
the next line address should be added the pitch other than the region’s horizontal size. The data view 
for this stage as below. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1426 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GF SPREADTRUM | SC9820A Device Specification 


Data storage 


X 
mm Data Crop 
————- 


[pg] 


Base address 


К Pith > 
Le | | Picture data | | Displayed data 


Figure 9-33 Data Crop 


The image is the fetched data normally, also.a background can be filled in no data area, image display 
is shown in below. 


Display XY = 0 Display XY != 0 
Image size = Display size Image size < Display size 


Figure 9-34 Data Display 


The DISPC supports many kinds of data format transform, in order to implement multi-layers blending, 
each layer data will be transformed to RGB888 format, these transform are shown in below. 


YUV422/420/400 YO Y1 Y2 ҮЗ 
00 VO U2 V2 


RGB888 


RGB666 


RGB565 


RGB555 


Mapping to ... 


RGB888 X 


For display application, in order to support all kinds of panels, the blending result will be mapping to 
RGB565/RGB666/RGB888 format; 


RGB888 B8 


Mapping to ... 
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RGB565 B5 


RGB666 B6 


RGB888 B8 


9.4.4.3 YUV to RGB 


The blending only support RGB888 data format, so the YUV image data must be conversed to 
RGB888 before blend. Before the YUV changed to RGB, YUV can be adjusted for special application, 
the adjustment as below, 


Y tmp = (Y - 128) * y contrast / 256 + 128 + y brightness; 
Ү  CLIP(Y tmp, 255, 0); 

Ч tmp = (U - 128) * и saturation / 256 + и offset; 

U’ = CLIP(U tmp, 255, 0); 

V tmp = (V - 128) * v saturation / 256 + у offset; 

V = CLIP(V_tmp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the constant coefficient matrix 
calculation, the calculation formula as below. 


R 1 0 359/256 ||Ү' —180 
С |=|1 -88/256 —183/256||U'|+| 136 
B 1 454/256 0 и" - 227 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to YUV444 
before converse. 
When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 | YUV444 
ит, ее з ЖЕЛІНЕ ....... 
Еһ к... 0000000 ....... 
"ЕЕ... ЕЛЕЛІШЕ ....... 

В Original UV pixel [] Interpolated/duplicated UV pixel 


Figure 9-35 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in vertical. 
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YUV420 | YUV444 
ЕЕЕ. = ЖЕЛЕ _---=>- 
'“0000000 ....... 
"и и и ....... < POMOC -...... 
E Original UV pixel [] Interpolated/duplicated UV pixel 


Figure 9-36  YUV420 to YUV444 Conversion 


When the input is YUV400, we need replace the UV with some constant vale, here is 0x80. 


YUVA00 YUV444 
Y Y 


U/V is some a constant value 


Figure 9-37 YUV400 to YUV444 Conversion 
9.4.4.4 Blending 


The module supports 3 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, and the 
blending result is L, one is: L = L1*A1 + LO*(1-A1), опе is: L = L1 + LO*A1, and the last is: L= L1 + 
LO*(1-A1). 

The alpha selection is below, 


if(L1 == osd color key) //transparent 
A1 = 8 ho; 
else if(1==osd_alpha_sel) //layer alpha 


A1 = layer. alpha; 

else if(22-osd alpha. sel) //combo alpha 
A1 = pixel alpha*layer alpha; 

Else //pixel alpha 
A1 = pixel alpha; 


L=L1*A1 + LO*(1-A1) 
This blending calculation is below, (only use a multiply) 


if(A1 == 8'hff) 
L=L1; 
else if(A1 == 8’h00) 
L = Ш; 
else 
L = (L1 — 10)*А1/256 + 10; 


L= L1 + LO*A1 
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This blending calculation is below, 


if(A1 == 8'hff) 
L = LO; 
else 
L= 11 + L0*A1/256; 


L= L1 + 10*(1-А1) 
This blending calculation is below, 


if(A1 == 8'hff) 
L=L1; 

else if(A1 == 8'h00) 
L= Ш; 

else 


L=L1—LO0*(1-A1)/256; 


9.4.4.5 Dithering 
Here an improved threshold-matrix dithering algorithm is adopted. 


Dither Matrix T 


RGB RGB565/RGB666 
= 


Dither Matrix T 


Figure 9-38 Dithering Data Flow 


In the module which Ri[7:0] is converted to Ro[4:0], the dither matrix T can be a simple 4x4 matrix as 
follow. 


0 4 0 5 
6 2 7 3 
15 1 4 
8 3 6 2 


When conversing RGB888 to RGB565, Ri[7:0] is separated to two parts. The first part is the higher five 
bits Ri[7:3] and the second part is the low three bits Ri[2:0]. The low three bits Ri[2:0] is compared with 
the corresponding element in the threshold matrix. If Ri[2:0] is bigger than the corresponding element, 
the Ri[7:3] add 1. Otherwise, Ri[7:3] remains its initial value. The output result Ro[4:0] is equaled with 
Ri[7:3]. The next pixel does the same cycle processing. In the row direction of image pixel array, 
column exchange should be done after every four pixel processed. Also namely, the first row move to 
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the fourth row, the rest three rows move forward one by one in order(1->4, 2->1, 3->2, 4->3). After 
finish four times column exchange, reverse the present threshold matrix, the do the column exchange. 
In the column direction of image pixel array, row exchange should be done after every four pixel line 
processed. After finish four times row exchange, reverse the present threshold matrix, then do the row 
exchange. The method of row exchange is as same as column exchange which is described above. 
When Gi[7:0] is converted to Go[5:0], we the threshold matrix dithering algorithm. The dither matrix T 
can be a simple 2x2 matrix at follow. 

0 2] 

3 Ap 


Gi[7:0] is separated to two parts. The first part is the higher six bits Gi[7:2] and the second part is the 
lower two bits Gi[1:0]. The lower two bits Gi[1:0] is compared with the corresponding element in the 
threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] adds 1. Otherwise, 
Gi[7:2] remains it initial value. The output result Go[5:0] is equaled with Gi[7:2]. 

For Bi[7:0] is converted to Bo[4:0]. We apply the same threshold method for Ri[7:0] to Ro[4:0]. 

When conversing RGB888 to RGB666, the Ri[7:0], Gi[7:0] and Bi[7:0] all are same as Gi[7:0] at above. 
Dithering includes 565 and 666 two modes, when in display mode, the mode decided by display 
configure; when in capture mode, the mode is decided by capture format. 


9.4.4.6 DPI Interface 


In normal operation, DISPC should continuously provide complete frames of image data at a sufficient 
frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is transmitted from the 
DISPC to a display device as a sequence of pixels. With each horizontal line of the image data sent as 
a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DISPC to the display device during 
one pixel period. The rising edge of PCLK is used by the display device to capture pixel data. Since 
PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being 
transmitted on the pixel data signals. 
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HSYNG HBP! HACTIVE «НЕР! 
tr} <] 


Display Area 


VACTIVE+HACTIVE: data transfer 


DE = 1 


Figure 9-39 ОР! General Timing 


1 Frame 
VBP МЕР! 
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Figure 9-40 DPI Timing 
9.4.4.7 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS memory write 
commands. It supports tearing effect, but DSI host cannot generated the tearing effect automatically, it 
always is trigged by ‘set_tear_on’ command. The eDPI supports halt function, it indicates the DSI host 
needs DISPC to wait it. The interface define is shown in below. 


dpipclk | | | | | 


edpiwms _ | 


dpidataen | 
edpihalt 


dpipixdata ро |D1|D2|D3|D4| 05 | D6 | D7| D8 D9 D10D11 


Figure 9-41 eDPI Interface 
9.4.4.8 DBI Interface 


There are three types of DBI implementations, named type A, B and C, the type A is M68, type is 180, 
and type C is SPI, the DISPC supports type A and type B. Their write/read are shown in below. 


WRITE Sequence Read Sequence 


CSX 


D/CX 
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Figure 9-42  DBI-A (M6800) Write/Read 


WRITE Sequence Read Sequence 


CSX 


D/CX 


WRX 


RDX NF = 
woss i ШРИ WHPW 


RCSS > 


Figure 9-43 — DBI-B (18080) Write/Read 


9.4.5 Control Registers 
9.4.5.1 Memory map 


DISPC. BASE ADDR 


Offset „А. 
Description 
Address 


[| la ој | 


1-І 
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Offset "m 
Description 
Address 


рУ 


2-21-59 4, 


0х0080 DPI. CTRL DPI control 


0x00A0 DBI CTRL DBI I/F configuration 


Мы «5 | | 
ү RR 
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Offset ae 
Description 
Address 


Shadow Registers (read only) 


2-21-59 Сет | 


0x0110 SHDW_OSD_DISP_XY OSD display position 


0x0118 SHDW_OSD_CK OSD color-key 
0x0120 SHDW_Y2R_CTRL YUV to RGB control 


0x0124 SHDW_Y2R_CONTRAST Contrast config 
0x0128 SHDW_Y2R_SATURATION Saturation config 
0x012C SHDW_Y2R_BRIGHTNESS Brightness config 
0x0130 SHDW DPI H TIMING DPI horizontal timing 
0x0134 SHDW DPI V TIMING DPI vertical timing 
0x0140 SHDW OSD A LEN OSD compressed Alpha data length. 
0x0144 SHDW_OSD_R_LEN OSD compressed Red data length. 
0x0148 SHDW_OSD_G_LEN OSD compressed Green data length. 
0x014C SHDW OSD B.LEN OSD compressed Blue data length. 
0x0150 SHDW OSD R BASE ADDR OSD R data base address 
0x0154 SHDW OSD G BASE ADDR OSD G data base address 
0x0158 SHDW. OSD B BASE ADDR OSD B data base address 
0x0160 SHDW BUF THRES Buffer threshold for power control. 


0x0114 SHDW. OSD ALPHA OSD layer alpha 
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9.4.5.2 Register Descriptions 


9.4.5.2.1 DISPC_CTRL 


Description: DISPC module control. 
0x0000 DISPC control register DISPC CTRL 


SES EC ВЕ Е ЕЕ Е Е Е C MESES CR ECT БЕ 


IMG EXP M 
DISPC GAP INIT Reserved 


"m n "T | Е È 


= [a rw a Pw 


Field Name А Reset | Description 
Value 


DISPC_GAP_INIT [31:24] | АЛМ | 8'hO DISPC AXI burst gap at first filling in a frame, it 
[D —N AXI clock unit. 


REQ MODE > R/W | t'hO ССС request mode 
0- intensive request; 
1- loose request; 


EXP MODE [17:16] | АМУ | 2’hO The mode RGB555, RGB565 or RGB666 

expand to RGB888, 

0- use MSBs; 

1- use 0s; 

2- use LSB; 

3- reserved. 

For example, 5bits -> 8bits expansion is: 
0 D4 | D3 | D2 |D1 | DO | D4 
1 04 | D3 | D2 | D1 | DO | 0 


DISPC_GAP [15:8] ЕТЕГІНЕ DISPC АХІ burst дар, it is АХІ clock unit. 
PWR_CTRL л | RAW јако | Power control, output busy status to close АХ! 
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DITHER_EN ШИ! 


Image and OSD dithering enable 
0- disable; 
1- enable. 
AXI 64-bits data switch mode, if 64bits bus 
data is { W1, WO}, then it mapped to: 
0- (W1, WO}; 
1- (W1, WO} > (М/0, W1}. 
Гам [тю [ososan == | 


DISPC IF [2:1] R/W | 2'h2 DISPC I/F selection 
0- DPI I/F; 
1- eDPI I/F; 
2- DBI I/F. 
DISPC_EN R/W | 1'hO DISPC enable, 
0- disable; 
1- enable. 


9.4.5.2.2 DISPC SIZE XY 


clock of this DMC channel. 
0: disable; 
1: enable. 


AXI BUS SWT 


Description: DISPC display size. 


Cm [s о 2 [9 [ [ 5 [э [8] [5 [5 | [18 | т [№ 
ГТЗ see NN 


Reserved DISPC_SIZE_Y 


Type 


Reserved DISPC_SIZE_X 


Type 


Field Name Type | Reset | Description 
= 


БАЕ У ” [pris [вм [тё [Daly vera se рата 
вла [ао О 
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9.4.5.2.3 DISPC_RSTN 


Description: DISPC device reset. 


Ten [spo 2 [8 [2 [ 5 [55 Га [5 [ [т [s | 9 [зв [ |е 
C 


Reserved 


ЕЛЕЕ a eee 
ee ee ee ee eee 
ЕСЕ EE Ee ЕЕН ВС ЕС Е ВЕ ЕС EC 


DIS 
Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


— RSTN RAW |1711 Bena device reset 
0- reset device; 
1- release device. 


94.5.24 DISPC BUF THRES 


Description: Buffer threshold. 
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Cm [spo [2 [e [ж [a [зи Га [ж а [o | 5 [| e | ^] 
Pme | TCS 


Reserved BUF_THRES2 


BUF_THRES 
BUF_THRESO 


| Туре | 


Field Name Type | Reset Description 
Value 


а |30 | Reseved — | 


BUF THRES2 [28:16] | RAW | 13'h500 | It indicates that module issues busy to open AXI 
clock and prepare to fetch data when buffer 
depth <= BUF THRES2. 

BUF_THRES1 [15:14] | RW | 270 It indicates that module releases busy to close 
АХ! clock when buffer depth >= (2432 - 64 * 
BUF ТНВЕ51). 

ЕН ССИ [о |mo [њом 


BUF_THRESO [12:0] | RAW | 13'h500 | It indicates that module fetches data when buffer 
depth <= BUF THRESO. 


9.4.5.2.5 DISPC STSO 


Description: DISPC debug statusO. 
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ЕСИЕЛЕЕЕЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЕЕЛЕЛЕЛ 


BUS 
Reserved OUT_BUF_DEPTH 
Y 


-- 


Туре ë то | Fo | 
ШІ ИИ ооо See 


Field Name Type | Reset | Description 
Value 


[uy — а [во [te osre mode busy sans CS 
PT o i oa [во [so eses 
[OUT вое DEPTH еле | RO [tmo [output bueren CS 
“ие [во [zm [Reseed SCS 
Foursurrur ns [mo [te КЕ ЕЕ 
[oUr BUF emery |a [mo [Tw | Output bufer empy sets — 
гош FFO Еи јот [Ro [to [ovpu Роза 
[OUT FFO wey [пй [RO [Tw [быв ЯРО отуза 
“ен о Fun је [во [mo | YoRFOWwsaus о | 
VaR FFO Emery |m [во [Tw узя отуза 
гово rro run m [mo [m [osb teen Firo аа 
[Os FFO emet |i [но [tw [OSD teh FIFO emoy sans — 
уко [s [mo [to увањ — — | 
|vrrorwem ја [Ro [mw [Vien FIFO отуза 
нетов а [во |140 [UV teen FIFO fulstaus — — | 
[vro wen ја [Ro [Tw [UV teen FFO отруен 
[vrrorun fm [во [we |veenrrotasaus — —— 
Y Fro emer је [mo [Tm Гуест втру 


9.4.5.2.6 DISPC STS1 


Description: DISPC debug status1. 
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Cm [s ао 29 [2 [T2 [25 [зи [5 [ [э Го [9 [в [  [ 6] 


Reserved 


BFI|[BFI[GFI|GFI|RFI|RFI 
Reserved 
FUL | EMP 


Field Name Type | Reset | Description 

кеш тера 
[ ea [во |29 [Reed SS 
[srrorur [ы [но [tmo (веат | 
18 НЕО ЕМРТҮ | [но [tw [B teteh FIFO empty saws — | 
тони |e [но [mo [GecrFOUIsaus — | 
Го ғо ЕМРТҮ ја [но [тт [GfeenrFOempyseus | 
рекон | [mo [wo (веке oo 
ГЕ Ро ewe — m [яо vw Reh FIFO oma sms — — — — 


9.4.5.2.7 LVDS_CTRL 
Description: LVDS control. 
|0хо18 | | LVDS control | control | LVDS CTRL | СТВІ 


Ее Е о Еа 


Е ЕЕ S _ ВЕВВВВ 


ЕСЕСІ 
Ee CO ЕЗ БЕ 
| Name | Res | LANE3_CH LANE2_CH LANE1_CH LANEO CH 
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Field Name Type | Reset | Description 
поро ИА 


[Spur вија ја ока 7 — — — — 
[meno Eme en —— — — — 


DAT FORMAT [21] 1hO RGB 24bit data mapping format 
0: R/G/B[1:0] is sent at data lane3; 
1: R/G/B[7:6] is sent at data lane3. 
CLK POL [20] Physical clk channel polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 
LANES POL 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 
LANE2 POL Physical data channel 2 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 
(то | 
лды | 


Physical data channel 3 polarity 


1 
1 
1 
LANE1_POL 1 Physical data channel 1 polarity 
1 Physical data channel 0 polarity 
0: P pad is (+), N pad is P 
1: P pad is (-), N pad is (+ 
1 
3 
(АМЕЗ CH Data source for physical data channel 3. 
LANE2 CH Data source for physical data channel 2. 
LANE1 CH Data source for physical data channel 1. 


0: P pad is (+), N pad is (-); 
LANEO POL 
LANEO CH 3 Data source for physical data channel 0, 
0: Data Lane 0; 
1: Data Lane 1; 
2: Data Lane 2; 
3: Data Lane 3; 
4: Clk Lane; 
Others are reserved. 


1: P pad is (-), N pad is (+). 
CLK_CH Data source for physical clk channel. 
9.4.5.2.8 IMG СТ. 
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Description: Image layer configuration. 
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Ce [s [зо [29 [ж [2 [ж [25 [зи [25 Га [2 Га [з [в |  [ ol 


Reserved 


IMG V SWI IMG UV SW | IMG Y SWI 
_SW IMG_FORMAT Reserved 
ITCH 


т [== 
mE Dis bb ae = № 


Field Name Type | Reset | Description 
Value 


[Bra |RO |160 |Reseved | 


IMG_RB_SWITCH | [15] R/W |1hO R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


Соја јо рео ава 


IMG_V_SWITCH [13:12] | ВАМ | 2'hO It is only when image data is 3-plane YUV format, it 
is image layer V data byte order in a 32bits word, if 
the source is {BO, B1, B2, B3}, then it mapped to: 
0- (BO, B1, B2, B3}; 

1- (BO, B1, B2, B3] > (B3, B2, B1, BO}; 
2- (ВО, B1, Ва, B3} (B2, B3, BO, B1]; 
3- (BO, B1, B2, B3} > (B1, ВО, ВЗ, B2}. 

IMG UV SWITCH | [11:10] R/W |270 When image data is RGB format, it is useless; when 
image data is YUV format, it is image layer UV data 
byte order in a 32bits word, if the source is {BO, B1, 
B2, B3}, then it mapped to: 

0- (BO, B1, B2, B3}; 

1- (BO, B1, B2, B3] > (B3, B2, B1, BO}; 
2- (ВО, B1, Ва, B3} (B2, B3, BO, B1]; 
3- (BO, B1, B2, B3} > (B1, ВО, ВЗ, B2}. 


IMG Y SWITCH R/W |270 Image layer Y/RGB data byte order in a 32bits word, 
if the source is (BO, B1, Ва, B3}, then it mapped to: 
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0- (во, B1, B2, B3}; 

1- (BO, B1, B2, B3) > (B3, B2, B1, BO}; 
2- (B0, B1, B2, B3) (B2, ВЗ, BO, B1]; 
3- (B0, B1, B2, B3) > (B1, BO, ВЗ, B2). 


IMG FORMAT [7:4] RAW | 4’hO Image layer data format, it supports following ones: 
0000-YUV422; 
0001-YUV420; 
0010-YUV400; 
0011-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
1000-3-plane YUV422; 
1001-3-plane YUV420; 
1010-Packed RGB888; 
Others are invalid. 


[ [ss [Ro [so је д —] 
IMG EN R/W 1hO Image layer enable 

0-disable; 

1-enable. 


9.4.5.2.9 IMG_Y_BASE_ADDR 


Description: Image Y component base address. 


0x0024 Image Y component base address IMG_Y_BASE_ADDR 


SHDW _ 
0x00E4 Shadow (read only) WG У BASE ADDR 


Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 [18 | 17 | 36 | 
ee ee 2-22-22 2. 


IMG_Y_BASE_ADDR 


Type 


IMG_Y_BASE_ADDR 


Type 


Field Name Type | Reset | Description 
|" па 
IMG_Y_BASE_ADDR | [81:0] RAN |32h0 | When image is YUV format, it is Y data base 
address; when image is RGB format, it is RGB data 
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ПИ ПО base adress. Itis byte unit. | 


9.4.5.2.10 IMG_UV_BASE_ADDR 


Description: Image UV or U component base address. 


IMG UV BASE ADD 
0x0028 Image UV component base address R 


SHDW . 
0х00ЕЗ Shadow (read only) IMG UV BASE ADD 


R 
| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | фу мил 4% 30 | 


IMG. UV. BASE ADDR 


Type RW 


| ан ро 
[Reset | o | o | o | od | o |o |o |o La AND o o vp 
ТЕ ere eae ГЕН И ИКИ АКИ Е 
[Name | м | 


IMG_UV_BASE_ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 


IMG UV BASE ADDR | [31:0] | RW | 32'hO | When image is 2-Plane YUV format, it is UV data 
base address; when image is 3-Plane YUV 
format, it is U data base address; otherwise, it is 
useless. It is byte unit. 


94.52.11 IMG V BASE ADDR 


Description: Image V component base address. 
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SHDW . 
ОХООЕС Shadow (read only) IMG V BASE ADDR 


| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Nme|  _ BASE ADR | 


IMG V BASE ADDR 


в О С О С О С ОС ОС [= 
_в« [5 Е СЕ Е ВЕС С С О О СЗ ОС ОЗ Е ОЕ ОКО СИ 


IMG. V. BASE ADDR 
Type R/W 


см а | 
[Reset | o | o | ој ој геј го јеј ој еј ој ој ој ој еј ој ој 
Field Name Type | Reset | Description 
Value 
IMG V BASE ADDR | [31:0] | RW | 32'һО | When image is 3-Plane YUV format, it is V data 
base address; otherwise, it is useless. It is byte 
unit. 


9.4.5.2.12 IMG_SIZE_XY 


Description: Image layer size. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
L3 RN м 7 


Reserved IMG_SIZE_Y 
уе ЕЕ 
| ви [15 | 14 | 13 | 2 | т | v Ұ)|8)7)6)|5/|4|3|)2)|1)0. 


Reserved IMG SIZE X 


we ЕНЕ нн 


Field Name Type | Reset | Description 

mms Peter 

7 Јајо |49 [ве | 

IMG SIZE. Y [27:16] | RW | 12’h0 | Image layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 

ШИНИ plane. It is pixel unit. 

[ аю [s |Rewe | 
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IMG SIZE X [11:0] R/W | 12'h0 | Image layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


9.4.5.2.13 IMG_PITCH 


Description: Image layer pitch. 


[oor — Sm | онон мот 
Cm [s [зо [з [в [27 25 [25 [2 [эз [в [т [ [з [в | v [ v6] 


Reserved 


| Name | Reserved IMG. PITCH 
тре mw —. 


Field Name Type | Reset | Description 
Value 


Го OO 
IMG_PITCH [11:0] | ВАМ | тако | Image layer pitch. It is pixel unit. 


9.4.5.2.14 IMG_DISP_XY 


Description: Image layer start position. 


ШІНЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
[3 [ey 


Reserved IMG_DISP_Y 


[FieldName |en [Type [Reset [Desorption —  — —  — — 
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Eo ПО [| We] |) 
piste} | по јао [Reseved | | 


IMG DISP Y [27:16] | RW | 12’h0 | Image layer vertical start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


Pp (resumo ањо [нем 

IMG DISP X [11:0] R/W | 12'h0 | Image layer horizontal start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


9.4.5.2.15 BG COLOR 


Description: Background color. 


0x003C Background color BG_COLOR 


ОХООЕС SHDW BG COLOR 


Reserved 


BG G BG B 


R/W R/W 


Field Name Type | Reset | Description 
Value 


[— [mw [mo [sm [fema | 


9.4.5.2.16 OSD CTRL 


Description: Image layer configuration. 
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Cm [s [зо 2 [2 [2 [5 [25 [зи [2 Га а [ | 5 | e [т [в 


OSD BLEN 
Reserved 
D MODE 


Type 


OSD. SWITC OSD ALPHA 
Reserved OSD FORMAT 


Uwe [m Eme 
Ld Ака 


Field Name Type | Reset | Description 
Value 


OSD BLEND MOD та 6] | RW |270 ССС layer blending mode, 
E 0- normal mode; 
(L=(1-A1)*LO + A1*L1) 
1- special mode; 
(L=A1*LO +.L1) 
2- special mode; 
(L=(1-A1)*LO + L1) 


OSD_RB_SWITCH [15] R/W | 170 R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


pitty |RO |50 |Reseved | 


OSD SWITCH R/W | 2hO OSD layer data byte order in a 32bits word, if the 
source is (BO, B1, Ва, B3}, then it mapped to: 
0- (BO, B1, B2, B3}; 
1- (BO, B1, Ва, ВЗ) > (B3, B2, B1, ВО); 
2- (ВО, B1, B2, ВЗ) > (B2, ВЗ, BO, B1]; 
3- (ВО, B1, B2, B3) > (B1, ВО, B3, Ва). 


OSD FORMAT [7:4] R/W | 4’hO OSD layer data format, it supports following ones: 
0011-RGB888; 
0100-RGB666; 
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0101-RGB565; 
0110-RGB555; 
0111-Compressed; 
1010-Packed RGB888; 
Others are invalid. 


OSD_ALPHA_SEL [3:2] OSD layer alpha selection 
0-pixel alpha; 
1-block alpha; 
2-combo alpha (pixel alpha * block alpha); 
3-reserved. 


OSD_CK_EN [1] R/W | T'hO OSD layer color key enable, 
0-disable; 
1-enable. 

OSD EN R/W | 1'hO Image layer enable 
0-disable; 
1-enable. 


9.4.5.2.17 OSD BASE ADDR 


Description: OSD base address. 


0x0044 OSD base address OSD BASE ADDR 


SHDW _ 
0x0104 Shadow (read only) OED BASE RDDR 


Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 36 | 
ааа аи ма: с 


OSD_BASE_ADDR 


Type 


OSD_BASE_ADDR 


Type 


Field Name Type | Reset | Description 
Value 


OSD_BASE_ADDR | [31:0] 32'h0 | OSD data base address. It is byte unit. 


9.4.5.2.18 OSD SIZE XY 


Description: OSD layer size. 
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Shadow (read only) SHDW . 
OSD SIZE XY 


ШІНЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСЕІЕГІ 
ете ОО 
rese] О С С С О ОС ОС О С ОС ОС СО ОС ОС С 
Per Е КСЕ ВЕР ЕС СТ ОВ СО ОС СВ Е ОЗ Е [# ОС СО 


Reserved OSD_SIZE_X 


0x0108 


ES OO 
ЕГЛЕБЕНШЕЕЕНИКЕНИЕНЕКНЕНКНЕНЕЛЕКЕНЕН 


Field Name Type | Reset | Description 
Value 


|. [28 [RO |480 [Reserved | 


OSD_SIZE_Y [27:16] | АМУ | 12’hO | OSD layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


Тива [но [sn  |Reewd ——— 
OSD SIZE. X [11:0] R/W | 12'һ0 | OSD layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


9.4.5.2.19 OSD PITCH 


Description: OSD layer pitch. 


тоюс [эш | SHBW-OSD тон 
Cm [seo [2 а [эт 35 [25 Га [з [е Га [o |  [ 5 [т № 


Reserved 


[FieldName — Sx | Type [Reset [Description — — — — — 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1452 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9820A Device Specification 
pte | 


[Gra [no [zw 
OSD PITCH [11:0] 1280 | OSD layer pitch. It is pixel unit. 


9.4.5.2.20 OSD DISP XY 


Description: OSD layer start position. 


0x0050 OSD layer start position OSD DISP XY 


SHDW_ 
OSD_DISP_XY 


| Bi | si | зо | 29 | 20 | 27 | 2625 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
LY NN 


0x0110 


Reserved OSD DISP Y 


Type 


Reserved OSD DISP X 


Type 


Field Name Type | Reset | Description 
CC EN 


OSD DISP Y a R/W |1270 Ee layer vertical start position, it is based on the 
top left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


Бла (но |480 [Reserved | 


OSD DISP X [11:0] R/W | 12’hO | OSD layer horizontal start position, it is based оп 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


9.4.5.2.21 OSD_ALPHA 


Description: OSD layer alpha. 
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бено ја | SONOS Atem | 
Cm [spo [2 [22 [2 [зи [2 [ а [ | » еее 


Reserved 


Reserved OSD ALPHA 


R/W 


Field Name Type | Reset | Description 
Value 


[Bu [но [ame СИНИ 


9.4.5.2.22 OSD. CK 


Description: OSD color-key. 


0x0058 OSD Color-key OSD_CK 


OSD_CK_G 


R/W R/W 


Field Name Type | Reset | Description 
reaver a ит 
СС (ваа [RO [eno веома 


9.4.5.2.23 Y2R сти. 
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Description: YUV to RGB configuration. 


ГТ“ Sv 
Le [s o [2 [o [т [ж [25 м [5 Га Га [ 5 | e [e | v ес 
еј нео 


Reserved 


Reserved 


R/W 


Field Name Type | Reset | Description 
Value 


оС јето |smo|Reewd | 
Y2R_CTRL RW | 17111 UV horizontal up-sampling mode, 
0-duplicated; 
1-average. 


9.4.5.2.24 Y2R Y PARAM 


Description: Y adjustment parameters. 


0x0064 Y adjustment parameters Y2R Y PARAM 


SHDW _ 
Y2R Y PARAM 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16 | 
| Name | Reserved Y_BRIGHTNESS 


R/W 


Field Name Тур | Reset Description 
e Value 
ПО реј |70 [неее —— | 
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Сјај јет јама CS 
v conas (ва [RW [109100 КІСІГЕ: БЕНЕН 


9.4.5.2.25 Y2R U PARAM 


Description: U adjustment parameters. 


0x0068 U adjustment parameters Y2R U PARAM 


SHDW_ 
Y2R_U_PARAM 


| Bi зт | зо | 29 | 20 | 27 | 26 | 25 | 24 [23 | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
| Name | Жез (( 


Reserved U_OFFSET 


0x0128 


R/W 


Reserved U. SATURATION 


ТЕ ПИ w 


L3 === _ : | : |: WA] :| с| с| с | |: 


Field Name Typ | Reset Description 

ма ee __/ 
ета [RO [ию [шее | 
во [en [ее | 


9.4.5.2.26 Y2R V. РАВАМ 


Description: V adjustment parameters. 
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0x006c V adjustment parameters Y2R_V_PARAM 


SHDW_ 
Y2R V PARAM 


| Bit (зт ізо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved V OFFSET 


R/W 


Reserved V_SATURATION 


Type 


Field Name Typ | Reset Description 

m pe 
ета [во [mmo [нее - 
pS пеи [en [ее ^  . | 
SATURATION. өсі [RW јомојуашаоот — 


9.4.5.2.27 DISPC_INT_EN 


Description: DISPC interrupt enable. 


Ce [s 329 [2 2 25 [25 2 [э [ 2 [эт [в | 9 [в [ v [ 56] 


Reserved 


J F 


Field Name Type | Reset | Description 
Value 
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1816) [Ro |2690 [Reserved | 


INT DPI VSYNC [5] R/W : Enable DISPC. ПР! VSYNC interrupt, the 
interrupt is for a new frame when in DPI 
mode. 

INT UPDATE DONE EN [4] R/W | Enable DISPC_UPDATE_DONE interrupt, 
the interrupt is for DISPC finish registers 
updating. 

INT_EDPI_TE_EN [3] R/W ! Enable DISPC_EDPI_TE interrupt, the 
interrupt is for DISPC gets an eDPI TE 
pulse. 


INT_ERR_EN [2] RW. | 1'hO Enable DISPC ERR interrupt, the interrupt 
“те | (“јакни 
INT_TE_EN [1] R/W | ТО Enable DISPC ТЕ interrupt, the interrupt is 
HERE БЕДЕ M 


INT DONE EN RAW |780 Enable DISPC. DONE interrupt, the 
interrupt is for DISPC finish a frame when in 
DBI/eDPI mode, or stop refreshing when in 
DPI mode. 


9.4.5.2.28 DISPC INT CLR 


Description: DISPC interrupt clear. 
0x0074 DISPC interrupt clear DISPC INT CLR 


| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


AEN 


CLR 


Field Name Type | Reset | Description 
Value 
ва (во |2680 
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INT_DPI_LVSYNC_CLR [5] WO |180 Write ‘1’ to clear DISPC_DPI_VSYNC 
нен ие 
INT_UPDATE_DONE_CLR [4] WO | ТПО Write ‘1’ to clear DISPC. UPDATE DONE 
en [e Tieng rn 


[Nr роке dm — [М wo [rro wee 'ttecearbISPC DONE erupt | 


9.4.5.2.29 DISPC_INT_STS 


Description: DISPC masked interrupt status. 


Per [s эо а [2 [27 [6 [25 [зи [5 [ [э Го [з [e [т [ | 


Reserved 


Type 


(ЕТЕ О ИИИ СЕР 
L3 1 1-19 T ој ЕИ ој ШИ ој ој зе ој ој со 
ОЕ ЕЕ НЕ ЕЕ ЕЕ ЕЕ 


JN 


STS 
кл ph —W m Мана 
[Reset и L BL ЦЕ 


Field Name Type | Reset | Description 
е Ба] 


говата [no | [Washed ОБР БЕБУ тр — 
[INT UPDATE DONE 675 [№ [RO |170 мазков DISPC_UPDATE_DONE пета | 
ПМТ еоргте srs _ а [RO [rro [Masked ОРС ЕОР TE emu. — | 
нт ян srs [Ej [RO [rro [Masked DISPC_ERR rem. — | 
тео [m [Ro [rro [Masked ОРС ТЕ interop. — | 
[Nr роме srs [Gi Ro [rro | Masked DISPC_DONE iero — | 


9.4.5.2.30 DISPC INT RAW 


Description: DISPC raw interrupt status. 
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ан э ао а ае а е а Га Га Га а Го е Ге ее 


Reserved 


Field Name Type | Reset | Description 

rm RU PPR 
Сјај [29 |Reewd —  —  - 
[WTDPLVSYNG RAW јо но |140 [Raw DISPO DPLVSYNO emu. — 
[NT UPDATE DONE RAW а) [но |140 [Raw DISPO_UPDATE DONE interrupt | 
[NT EDPLTE RAW — [I [Во |170 | Raw DISPO_EDPI CTE interrupt — 
тена __ [д [RO | то | Raw DISPO_ERR memp. | 
[NT DONE RAW fm) [во то јнанрбРотЕтет | 
[NT oone Raw — Ја [во [тто [RawDISPC_DONEinterupt | 


9.4.5.2.31 DPI_CTRL 


Description: DPI/eDPI control. 
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Cm [s 35] 29 [2 [2 [ж [25 2 [5 [= [5 Га Ге [в v [ 6] 


m 


| Type | 


Е EDP Е 14 
B (ТЕ | LTE uj % 
Reserved | TE DPI BITS Е » 
_РО Dl 


sepe e ааа pe e 


Field Name Type | Reset | Description 
a 


батка Јан pmo Dt hat uncon arabe 


DSI DPI COLORM то RW | ВО DSI DPLI/F color mode 

0- Normal color mode; 

1- Reduced color mode. 
DSI DPI SHDN [14] RW | hO DSI DPI I/F shut down 

0- No action; 
Bra RM E РИШ СОМЕ, 
зто [s је | 
EDPI_TE_SEL [10] R/W | “НО | eDPI TE selection 

0- From eDPI I/F; 

1- From external PAD. 
EDPI_TE_POL RW |1hO | eDPI TE polarity 

0- Positive pulse; 

1- Negative pulse. 
EDPI_TE_EN R/W |1h0 | eDPI TE enable 
E I LL ы 
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ЖЕ НЕН НИИ 


2'hO DISPC pixel data width 
0- 16bits; 
1- 18bits; 
2- 24bits; 


DPI зы 


DPI REG UPDATE 


3- reserved. 

DISPC registers update 

Write '1' to update current registers to 
shadow registers, the update will be 
synchronized VSYNC, апа it will be cleared 
by HW. 


DISPC run mode 

0- always run mode, it can be for RAMless 
or non-RAMless device; 

1- single run mode, it may be for 


DPI RUN MODE 


DPI DE POL 
DPI VSYNC POL 
DPI HSYNC POL 


9.4.5.2.32 DPI H TIMING 


non-RAMless device. 
DPI DE polarity 

0 — active high; 

1 — active low. 

DPI VSYNC polarity 
0- positive pulse; 

1- negative pulse. 
DPI HSYNC polarity 
0- positive pulse; 

1- negative pulse. 


DPI REG UPDATE MODE | DISPC registers update mode 
0- update with SW and VSYNC; 
1- update only with SW. 


Description: DPI horizontal timing. 
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SHDW_ 
DPI_H_TIMING 


Shadow (read only) 


R/W R/W 


Field Name Type | Reset | Description 
Value 
[31:20] 12780 Horizontal front porch, pixel unit. 


[19:8] 12'h0 Horizontal back porch, pixel unit. 
HSYNC [7:0] HSYNC width, pixel unit. 


9.4.5.2.33 DPI_V_TIMING 


Description: DPI vertical timing. 


0x0088 DPI vertical timing DPI_V_TIMING 


SHDW _ 
Shadow (read only) DPI V TIMING 


а э Гэ | а Гә Гав Га Гаа аа а Га Гао |е [тв [зт Гое 


| СО ОС ОС ОС О ОС ОСЗ ОС ОС ОС ОС ИСО 
Pee [5 [з [эз ЕЕ ЕС С О СЗ ОС ОС Е ОЗ Е Е ОС СО 


VBP VSYNC 


түре Т 


Field Name Type | Reset | Description 
Value 
[31:20] 1210 | Vertical front porch, line unit. 


[19:8] 1210 | Vertical back porch, line unit. 
VSYNC [7:0] VSYNC width, line unit. 
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9.4.5.2.34 DPI 5150 


Description: DPI/eDPI debug statusO. 


ви Га Гэ а е Гә а а Га а Га а Га Ге Герое 
L3 ОИ 


Reserved 


ПЕС и о а С о СИ е Е ВЕ Е ВЕ ОС СО 


Туре 


Field Name Type | Reset | Description 

mem LEO e| ЛИ 
Сјај sn |Reewd — — | 
уст [Bets [во |1910 | Current vericaline number | 
PO вла но |sm је S 
monr иго [Ro Јано | Curent horizontaiine number | 


9.4.5.2.35 DPI 5151 


Description: DPI/eDPI debug status1. 


ви ээ ае а Ге а Га Га Гаа Га Ге Гери [е 


FAC 
ERR_CNT 
7 


ӘТ << е 
[Reset | o WG Noo o | ооо oo ooo o 
BE ee E CHER Е ЕСЕЈ a ГЕН ВС ЕЈ ЕС 


FONT 


Type 


Field Name Type | Reset | Description 
Value 


ERR СМТ [31:17] | ВО | 15'hO. | The half of underflow times, it is debug only. 
FACT mg [Ro [mo напевне 
FCNT [15:0] |RO |1680 | Current frame number. (Only for DPI I/F) 
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9.4.5.2.36 DBI_CTRL 


Description: DBI control. 


0x00A0 DBI control DBI CTRL 


| Bit [зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | t6 | 


- x =: ВВ 


туре Paw [ew [oof [a 
Lc] иди БЕ шы 
Ш.НЕЛЕЛЕЛЕЛЕЗЕЛЕНЕЛЕЛЕНЕЛЕНЕНЕНЕНЕЕ 


PIXEL_BITS PIXEL_BITS 
Reserved DBI_BITS1 Reserved DBI_BITSO 


| Type | 


Field Name Type | Reset | Description 
Value 


|  [Bi28|RO јето |Reeved | 


DBI STS [25:24] 2'hO DBI work status, only for debug purpose. 
0- DBI state is in idle; 
1- DBI state is in setup; 
2- DBI state is in low; 
3- DBI state is in high. 


зоа по |2h0 [Reserved | 


DBI C8 MODE [21] RW | ТПО DBI CS mode 
0- Generated by logic; 
1- Always low. 
0- use DBIO device; 
1- use DBI1 device. 


|. 7 Па по јато | Reseved | 


TE POL [17] R/W | 110 Tear effect (FMARK) polarity 
0- Positive pulse; 
1- Negative pulse. 

Tear effect (FMARK) enable 
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0- Disable; 
1- Enable. 


Ию јато [Reserved | 


PIXEL_BITS1 [13:12] | RW | 2’hO Panel pixel data bit width for DBI1 device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI_BITS1 [11:9] | RW | 3’hO DBI interface bus width for DBI1 device 
0- 8bits; 
1- Obits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBI TYPE1 RAN | 110 DBI interface type for DBI1 device 
0- Type-B (18080); 
1- Type-A (M6800). 


Рю |280 [Reseved | 


PIXEL BITSO [5:4] RW | 2'hO Panel pixel data bit width for DBIO device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI_BITSO [3:1] RW |3'hO DBI interface bus width for ОВО device 
0- 8bits; 
1- Obits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


ОВ! TYPEO R/W | 110 DBI interface type for DBIO device 
0- Type-B (18080); 
1- Type-A (M6800). 


9.4.5.2.37 DBI TIMING 


Description: DBI read/write timing setting. 
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0x00A4 DBI timing for active DBIO device DBI TIMINGO 
0x00A8 DBI timing for active DBI1 device DBI TIMING1 


^ ен 


Field Name Type | Reset | Description 
Value 


RCSS [31:28] | RW | 4'hO Read to CS setup time, it is 0-15. It is DBI 

ee E дви“ 

RLPW [27:22] | ВАМ | 60 Read low pulse width, it is 0-63. It is DBI 

pee Pear a 

RHPW [21:16] | ВЛА | 6’hO Read high pulse width, it is 0-63. It is DBI 

UC | | ДЕ 

WCSS [15:12] | RW | 4'hO Write to CS setup time, it is 0-15. It is DBI 

"оо ETN n 

WLPW [11:6] | RAV | 6’hO | Write low pulse Width, it is 0-63. It is DBI 

“је [aim 

WHPW [5:0] RW |6hO | Write high pulse width, it is 0-63. It is DBI 
ANN" [a 


NOTE: Above settings all are DBI clock unit. 


9.4.5.2.38 ОВ! ВРАТА 


Description: DBI read back data. 


ЕІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 
C 


DBI_RDATA 


Type 


Lae e RR ЕЕС ЕС И И ЕЕ ЕИЕИЕИЕИ В 


DBI_RDATA 


Type 
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Field Name Type | Reset | Description 
Value 


DBI_RDATA [31:0] | RO зако | Read back data from device. 


9.4.5.2.39 DBI_CMD 


Description: DBI AHB channel command output. 


Cm [э [зо [з 2 [т [ [az [5 [т [o | [в [т | e] 


Reserved DBI CMD 


CN w 


О 
с © | | oO | ON ON] o | 0 | 
ЕСЕ IE RICE RI s ЕСЕ ЕС RIS ЕЕЕ И 


DBI_CMD 


Type М 


Field Name Type | Reset | Description 
Value 


Го ва ғ [sm ја 
DBI_CMD [23:0] 24:80 | Write data to device with CD=0. 


9.4.5.2.40 ОВ! DATA 


Description: DBI AHB channel data output. 


ан Га эо е а Го аи а Га Га Га ә еи ес 


DBI_ 
Reserved DBI_DATA 


DBI_DATA 


[me [чо н чз 8 [tof [е тео ја ао [ао | 


Туре w 


Field Name Type | Reset | Description 
Value 
[во |70 је | 
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ОВ! RW [24] Read/write flag, 
0- write; 
1- read. 
| [wo |2480 | 


ОВ! DATA Write data to device with CD=1. 


9.4.5.2.41 DBI QUEUE 


Description: DBI AHB channel command queue. 


Le [sco 2 [25 [2 [25 [25 [2s [з [2 [т [o | ss [№] т е 
Кеј он 


Reserved 


QUE | QUE 
Reserved Reserved QUEUE_DEPTH 


| Туре | 


Field Name Type | Reset | Description 
Value 


[Gre [RO [zo [нема — — — — 


QUEUE CLR WO | 10 Queue clear 
Write '1' to clear queue, it cleared by HW. 


[rst [Ro [mo |Rewd | 
[aue них — [S [RO [ro [сюеме — | 
ГОО EMPTY — [м [RO [mo | aueue emoy sews — | 
[ume бете” (ва [но [о [сеек | 


9.4.5.2.42 TE SYNC DELAY 


Description: External TE sync delay. 
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Lm [s 3 [2 [2 [27 [25 [5 [э [э [= [т [o [л | e [ v [ № 


лл - — 
L3 д ЦП 
---—RD———G—— 


Reserved SYNC DELAY 


SYNC DELAY 


ІІЕНЕНИЕНЕНЕНИНЕЕКЛЕНЕНИНЕНЕНЕСЕНЕЕ 


Field Name Туре | Reset | Description 
Value 


вао [во |12 
SYNC DELAY [19:0] RAN 20'h0 DBI/eDPI TE sync delay, when in DBI I/F, it is DBI 
clock unit; when in eDPI I/F. It is DPI clock unit. 


9.4.5.2.43 OSD A LEN 


Description: OSD compressed Alpha data length. 


OSD compressed Alpha data length 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


Reserved OSD A LEN 


Type 


OSD A LEN 


Type 


Field Name Type | Reset | Description 
Value 


OSD_A_LEN [23:0] RAN 24'h0 OSD compressed Alpha data length, it is active only 
when OSD data is compressed format. It is 32bits 
МЕ 


9.4.5.2.44 OSD_R_LEN 
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Description: OSD compressed Red data length. 


Le [soo [2 [2 [| s [5 [э [s [в | Гао | s e | v [ ve] 
Пән o тшш ООШ о 


Reserved OSD R LEN 


Type 


OSD R LEN 


Im | —  — — — — m — ОХ - 
ГЛЕНЕНЕНЕНЕНЕНЕЕЕЕИНЕНИНЕНЕЕЕЛЕНЕН 


Field Name Type | Reset | Description 
Value 


[mr [mo [sm [med SC 

OSD R LEN [23:0] R/W 24'h0 OSD compressed Red data length, it is active only 
when OSD data is compressed format. It is 32bits 

ETI ER 


9.4.5.2.45 OSD G LEN 


Description: OSD compressed Green data length. 


OSD compressed Green data length 
| Bi |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved OSD G LEN 


Type 


OSD G LEN 


а o О С СВ О ОС ОС ОС ОС О ОС ОС ОС ОС ОЗ СЗ 


Field Name Type | Reset | Description 
Value 


— — — [mu [о [ono [een 


OSD G LEN [23:0] R/W 24'h0 OSD compressed Green data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 
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9.4.5.2.46 OSD B LEN 


Description: OSD compressed Blue data length. 


Fe [s T9 [2 [2 о [ 25 [25 [э [s Га [т [ | e e | v [ v9] 
Due. еј on | 


Reserved OSD B LEN 


reset EESESESESESESRESENENENENEEKERENEN 
в | | а еи оо е е е е а а е о 


OSD_B_LEN 


а | С ОС ОИ С ОС ОС ОС ОС Ke ОС ОС С 


Field Name Type | Reset | Description 
Value 


[ [mg [mo [sm ес ——  -— — 

OSD B LEN [23:0] R/W 24'h0 OSD compressed Blue data length, it is active only 
when OSD data is compressed format. It is 32bits 

ee | TE 


9.4.5.2.47 OSD_R_BASE_ADDR 


Description: OSD compressed Red data base address. 


0x00D0 OSD compressed Red data base address OSD_R_BASE_ADDR 


SHDW _ 
Shadow (read only) sem Н BASE ADDR 


| Bi зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | ој t8 | 17 | 16| 
шы & NN 0 OSDRBASEADDR | 


OSD R BASE ADDR 


Type RW 


NS 
KJO No оо |e fo | o ооо | | oo | oo | oo | oO | 
| Bt [15] 14 19. 12 1м | 10 9 j 8 | v | e | sj aj 32 1j | 
[Nme| м __ 


OSD_R_BASE_ADDR 


Type 


Field Name Typ | Reset | Description 
e Value 
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OSD R BASE ADD [31:0] R/W | 3210 | OSD compressed Red data base address, it is 
R active only when OSD data is compressed format. 
It is byte unit. 


9.4.5.2.48 OSD_G_BASE_ADDR 


Description: OSD G base address. 


0x00D4 OSD compressed Green data base address OSD_G_BASE_ADDR 
SHDW _ 
OSD G BASE ADDR 


Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ме фу озған ҸӰ 30 | 


OSD G BASE ADDR 


Shadow (read only) 


w 


SN o 
Reset | o | o | o | od | o |o |o |o La AND o|o 
ТЕ ree ROSE SCREENS REOR EAM 

Ў es ee 


OSD_G_BASE_ADDR 


Type RW 


Field Name Typ | Reset | Description 
P NN a „“ 
OSD G BASE ADD [31:0] R/W | 32’hO | OSD compressed Green data base address, it is 
R active only when OSD data is compressed format. 
It is byte unit. 


9.4.5.2.49 OSD_B_BASE_ADDR 


Description: OSD compressed Blue data base address. 


V1.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1473 of 1504 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9820A Device Specification 


SHDW . 
0x0158 Shadow (read only) OSD B BASE ADDR 


| Bit (зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name имя 


OSD_B_BASE_ADDR 


Type RW 


Го ас у 
Б ЛЕЖЕНЕНЕЛЕЛЕЗЕНЕНЕ А SESE EEA ee 
ШЕСТИ reer eae eee ВВ 
[Name {HAASAN 


OSD B BASE ADDR 


Type RW 


совм Мм | 
[Reset | o | o | ој ој геј ојеј ој геј ој ој сој ој еј ој ој 
Field Name Typ | Reset | Description 
em ("ме ме. 
OSD B BASE ADD [31:0] R/W | 32Һ0 | OSD compressed Blue data base address, it is 
R active only when OSD data is compressed format. 
It is byte unit. 


9.5 Graphics (GPU) 


9.5.1 Overview 


The Mali-400 MP GPU is a hardware accelerator for 2D and 3D graphics systems. 


9.5.2 Features 
The GPU consists of: 


e Four Pixel Processors (PPs) 

e aGeometry Processor (GP) 

е”  aLevel 2 Cache Controller (L2) 

e а Memory Management Unit (MMU) for each GP and PP included in the GPU 

e а Power Management Unit (PMU). 

e The GPU and its associated software is compatible with the following graphics standards: 
o OpenGL ES 2.0 
о ~ OpenGL ES 1.1 
o ~ OpenVG 1.1. 
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9.5.2.1 


Pixel processor features 


The pixel processor features are: 


9.5.2.2 


each pixel processor used processes a different tile, enabling a faster turnaround 
programmable fragment shader 

alpha blending 

complete non-power-of-2 texture support 

cube mapping 

fast dynamic branching 

fast trigonometric functions, including arctangent 

full floating-point arithmetic 

framebuffer blend with destination Alpha 

indexable texture samplers 

line, quad, triangle and point sprites 

no limit on program length 

perspective correct texturing 

point sampling, bilinear, and trilinear filtering 

programmable mipmap level-of-detail biasing and replacement 

stencil buffering, 8-bit 

two-sided stencil 

unlimited dependent texture reads 

4-level hierarchical Z and stencil operations 

Up to 512 times Full Scene Anti-Aliasing (FSAA). 4x multisampling times 128x supersampling 


4-bit per texel compressed texture format. 


Geometry processor features 


The geometry processor features are: 


9.5.2.3 


programmable vertex shader 

flexible input and output formats 
autonomous operation tile list generation 
indexed and non-indexed geometry input 


primitive constructions with points, lines, triangles and quads. 


Level 2 cache controller features 


The L2 cache controller features are: 


V1.1 


128KB size 
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e 4-way set-associative 

e supports up to 32 outstanding AXI transactions 

e implements a standard pseudo-LRU algorithm 

e cache line and line fill burst size is 64 bytes 

e supports eight to 64bytes uncached read bursts and write bursts 
e 64-bit interface to memory sub-system 


e support for hit-under-miss and miss-under-miss with the only limitation of AXI ordering rules. 
9.5.2.4 MMU 


The MMU features are: 
e accesses control registers through the bus infrastructure to configure the memory system. 


e each processor has its own MMU to control and translate memory accesses that the GPU 
initiates. 


9.5.2.5 PMU 


The PMU features are: 
e controls the clock, isolation and power of each device 


e provides an interrupt when all requested devices are powered up. 
9.5.3 Function Description 
9.5.3.1 GPU structure 


This section gives a brief description of the structure of the GPU. Figure 9-44 shows a typical graphics 
system that consists of: 
1) A geometry processor that generates lists of primitives for a pixel processor to draw. 
2) Apixel processor that uses a list of primitives generated by the geometry processor to produce 
a final image that is displayed on the screen. Up to three additional pixel processors can be 
added to increase the rendering performance of the system. 


3) A full featured Memory Management Unit (MMU) for each processor that enables access 
checking and translation for all pixel and geometry processor memory accesses. All memory 
accesses from the pixel and geometry processors use the MMU for access checking and 
translation. 

4) Alevel two cache controller. 

5) An AXI interconnect system bus protocol targeted at high performance, high clock frequency 
system designs. 


6) A Power Management Unit (PMU). 
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Display controller 


Figure 9-44 Graphics system 
9.5.3.2 GPU hardware architecture 


Top-level system 
Figure below shows the Mali-400 MP GPU top-level system with interconnecting bus and interfaces 
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ali-400 MP GPU top-level 


Mali-400 MP GPU 


AXI interface (64-bit) |- AXI interface (64-bit) | AXI interface (64-bit) 


AXI interface (64-bit) AXI interface (64-bit) 


Level 2 cache controller 


APB bus (32-bit) AXI interface (64/128-bit) 


Interconnect 


Figure 9-45 Mali-400 MP GPU top-level system 


GPU hardware architecture 


Figure below shows the main functional blocks of the GPU hardware architecture. 
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GPU 


Geometry processor 


System bus interface 


Vertex shader core 


Vertex shader 
Vertex Vertex 
storer loader 


Configuration registers 


Vertex 
shader 
command 
processor 


Pixel processor 


System bus interface 


Triangle setup unit Rasterizer 


Configuration registers 


Figure 9-46 


The Geomeiry processor consists of: 


list stored in memory. 
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PLB 


Tile buffers 


Fragment | Blending 
shader unit 


Mali-400 MP GPU hardware architecture 


A vertex shader command processor that reads and executes commands from a command 


A vertex shader core that loads data for processing, performs the required calculations for 


each vertex, stores data from output registers in memory, and then exports data to integer 


or floating point numbers of different sizes. 


draw. 


the command list stored in memory. 
The pixel processor consists of: 
е 


commands from the lists. 
V1.1 
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A polygon list builder unit that creates lists of polygons that the pixel processor must 


The Polygon List Builder (PLB) command processor reads and executes commands from 


A polygon list reader that reads the polygon lists from main memory and executes 
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e The Render State Words (RSWs) component is a data structure in main memory that 


contains the render state of polygons. The different pipeline stages in the renderer each 
reference the RSWs to determine how to process the primitives. 


e The vertex loader fetches the required vertices from memory for each primitive in the 
polygon list. 
e Тһе triangle setup unit takes data from the vertex loader and polygon list reader and uses 


vertex data to compute coefficients for edge equations and varying interpolation 
equations. 


e The rasterizer takes coefficients and equations from the triangle setup unit and uses these 
to divide polygons into fragments 

e The fragment shader is a programmable unit that calculates how each fragment of a 
primitive looks. 

e The blending unit blends the calculated fragment value into the current framebuffer value 
at that position. 

e The tile buffers take inputs from the fragment shader. The buffers perform various tests 


on the fragments, for example Z tests and stencil tests. When the tile is fully rendered it is 
written to the framebuffer. 


e Thewriteback unit writes the content of the tile buffer to system memory after the tile has 
been completely rendered. 
Level 2 cache controller hardware architecture 


Figure below shows the main functional blocks of the Level 2 cache controller. 
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АХ! Read АХ! Read АХ! Read АХ! Read АХ! Read 
slave | buffer slave | buffer slave | buffer slave | buffer slave | buffer 


Replay 
TT 
1 
1 


uu r^ Cache line fetcher 
l 
1 
1 


Write AX! 
buffer Master 


4---- Request paths 

4--»- Bidirectional request path 
4---- Read or write data paths 
<> AXI signals 


Figure 9-47 Level 2 cache controller hardware architecture 


The Level 2 cache controller consists of: 
e An APB slave providing an interface to enable bus masters to control the Level 2 cache. 
е Ап Arbiter accepting memory access requests into a circulating loop. They then keep 
e circulating in the loop until the Access router determines that they can be taken out of the 
e loop. 
е А Tag accessor that performs a cache lookup to see if data is in the cache. 
e Ап Access router for each read or write request that matches the AXI ID and the 
e timestamp of the current request against all other requests in the loop. 
e The Replay buffer that handles all request collisions of data. 
e The Cache tags unit that holds a pipelined SRAM for the cache tags. 
e The Cache line fetcher that draws the external data from the AXI master interface. 


e The Cache SRAM that is the actual data store of the cache. 
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9.5.3.3 Functional operation 


9.5.3.3.1 Geometry processor component functionality 


These components consist of: 
e Vertex shader command processor 
e Vertex shader core 
e РІВ command processor 
e PLB 


Vertex shader command processor 

The vertex shader command processor reads and executes commands from a command list 
stored in memory. The command list is a list of commands intended to set up and configure 
execution of the vertex shader core. This enables the vertex shader core to execute multiple jobs 
without CPU intervention. 

Vertex shader core 


Vertex shader core 


16 work registers 


| A 
Execution units 


B Flow control unit N 
Lookup table unit 


Input Output 


registers multiplexer registers 
- Multiplier 0 - 
Ce 


Constant value registers 


The vertex shader core consists of: 


e Vertex loader 
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e Vertex shader 
e Vertex storer. 


Vertex loader 

The vertex loader is a DMA unit that loads per-vertex data for processing. It can accept data from up to 
16 distinct streams, each corresponding to one of 16 input registers in the vertex shader. 

Vertex shader 

The vertex shader is the most important single unit of the geometry processor. This unit performs most 
of the required calculations for each vertex. The vertex shader runs a program on each vertex of a 3D 
model, typically performing T&L for the model. 

Vertex storer 

The vertex storer stores data from the output registers of the vertex shader, in memory. The vertex 
storer can convert data from 32-bit floating point format to fixed point or floating point formats of 
different sizes. 

PLB command processor 

The PLB command processor reads and executes commands from a command list stored in memory. 
The command list sets up and configures execution of the PLB. This enables the PLB to execute 
multiple jobs without CPU intervention. 

PLB 

The PLB creates lists of polygons that the pixel processor must draw. For each polygon in a scene, the 
list builder decides which tiles the polygon covers, and adds the polygon to the lists that draw those 
tiles. The PLB only adds a polygon to lists where the polygon might have to be drawn, reducing the 
work involved when the pixel processor renders the scene. 


9.5.3.3.2 Pixel processor component functionality 


The pixel processor consists of the following components: 
e Polygon list reader 
e RSW behavior 
e Vertex loader 
e Triangle setup unit 
e  Rasterizer 
e Fragment shader 
e  Blending unit 
e Tile buffers 
e Tile writeback unit 


Polygon list reader 

The polygon list reader reads the polygon lists from main memory and executes commands from the 
lists. Each primitive in the polygon list contains indices to the corresponding RSW and vertex data for 
that primitive. The polygon list reader passes on information about the primitives and controls the 
operation of the GPU. 

RSW behavior 
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The RSW is a data structure in main memory that contains the render state of polygons. This 

render state conforms to the definition in the OpenGL ES API. The RSW defines how to 

rasterize and render the polygon. The GPU keeps a local cache of RSWs for immediate 

processing. The different pipeline stages in the renderer each reference the RSWs to determine 

how to process the primitives. Therefore RSW data must be available to the renderer for all the 
primitives currently in the pipeline. Because the GPU permits RSW data for many primitives to 

be active at the same time there is no requirement to stall or flush the pipeline for a change of 
renderer state. 

Vertex loader 

For each primitive in the polygon list, the vertex loader fetches the required vertices from memory. The 
vertices must be fully transformed to screen co-ordinates, typically by running a vertex shader program 
in the geometry processor. When all the vertices required by a primitive are available, the full vertex set 
is sent to the triangle setup unit. 

Triangle setup unit 

The triangle setup unit takes data from the vertex loader and polygon list reader and uses vertex data 
to compute coefficients for edge equations and varying interpolation equations. The unit passes the 
results of its computation to the rasterizer. 

Rasterizer 

The rasterizer takes coefficients and equations from the triangle setup unit and uses them to divide 
polygons into fragments. The rasterizer generates fragments that align with pixels in the tile and 
passes the fragments in to the fragment shader and then to the blending unit. 

Fragment shader 

The fragment shader is a programmable unit that calculates how each fragment of a primitive looks. 
The fragment shader program specified in the RSW for the primitive is executed for each fragment 
produced by the rasterizer. The fragment shader program consists of Very Long Instruction Words 
(VLIW), and can use all of the functional units of the fragment shader core in a single instruction. 
Blending unit 

When a fragment successfully exits the fragment shader, the blending unit blends the calculated 
fragment value into the current tile buffer value at that position. The current RSW selects the blend 
operation to use. 

Tile buffers 

The tile buffers take inputs from the fragment shader. The buffers perform various tests on the 
fragments, for example Z tests and stencil tests. When the tile is fully rendered it is written to the 
framebuffer. Four subpixel values are stored for each visible pixel, to support 4x anti-aliasing without 
performance degradation. The tile buffers include: 


e  an8-bit stencil buffer that stores stencil values 
е a24-bit Z buffer that stores depth values 
e aQ32-bit color buffer. 


Tile writeback unit 
The writeback unit writes the content of the tile buffer to system memory after the tile has been 
completely rendered. 
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9.5.3.3.3 System bus interface 


All memory accesses pass through the shared memory interface. The interface converts the 
internal memory request signals to standard АМВА АХ! signals. 

The system bus interface can be stopped and restarted through the APB configuration interface. 
The interface asserts the interrupt if a bus access causes an error. 

Software can configure the system bus interface to only permit writes to a specific address 
range. To do this it writes the low address to a specific low boundary register and the high 
address to a specific high boundary register. It also writes to a specific write boundary enable 
register to enable the write boundaries. The reset behavior is to disable the write boundaries. 
When the write boundaries are enabled any attempts to write outside the set boundaries generate 
a write boundary error interrupt and stop the memory interface. To clear this error the system 
must reset the GPU. Methods for controlling how the GPU works with the memory system are 
also available through the MMU. 


9.5.3.3.4 Memory management 


The GPU contains several MMUs to translate and restrict memory accesses that the pixel or 
geometry processors initiate. An MMU is configured by writing to control registers, and uses 
in-memory page table structures as the basis for address translation. 

The MMU divides memory into 4KB pages, where each page can be individually configured. 
For each page the following parameters are specified: 


e Тһе physical memory address of the page. Known as address translation or virtual 


memory, this enables the processor to work using addresses that differ from the physical 
addresses in the memory system. 


e Тһе permitted types of accesses to that page. Each page can permit reads, writes, both, or 


none. 
The MMU uses a 2-level page table structure: 


1) The first level, the Page Directory consists of 1024 Directory Table Entries (DTEs), each 
pointing to a Page Table. 

2) The second level, the Page Table consists of 1024 Page Table Entries (PTEs), each 
pointing to a page in memory. 


Figure below shows the structure of the two-level page table. 
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MMU_DTE_ADDR 


ММО configuration DIE 
registers Page directory 


Memory page 


9.5.4 Graphics-pipeline-level operation 


The Mali-400 MP GPU implements a graphics pipeline supporting the OpenGL ES and 
OpenVG Application Programming Interfaces (APIs). This section describes: 
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9.5.4.1 Graphics pipeline overview 


SC9820A Device Specification 


(Start processing) 


Modelling 
transformation 


Per-vertex operations 
and primitive assembly 
Per-vertex lighting 


Projection 
transformation 


L 


, 


, Rasterization and 
fragment shading 


Blending and 


? framebuffer operations 


(End processing ) 


The GPU implements the graphics pipeline through data structures and corresponding functional 


blocks. 
9.6 MMU 
9.6.1 Overview 


The MMU provides memory address mapping from Virtual Address(VA) to Physical Address(PA) for 


АХ! Bus interconnection. 


9.6.2 Features 


e Early burst termination not supported for AHB slave interface 


e Support 32-bit AW/AR channel address mapping for АХ! Bus 
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e Virtual Memory space size configurable 

e Page size configurable 

e ТІВ (Translation Look-aside Buffer) size configurable 
e Bypass mode with zero-cycle latency 


e cycle address translation latency on TLB hit 


e cycle address translation latency on TLB miss and PTW (Page Table Walk) 


e RAM clock frequency configurable 
e Optional register slices for VA & PA 
е Round-Robin arbitration between AHB/AW/AR channel PTW 


9.6.3 Function Description 


The MMU support AW/AR channel address translation for АХ! Bus interconnection. 


By default, the valid virtual memory address space is 64M Byte (0x0000 0000 ~ ОХОЗЕЕ ЕЕЕЕ) and 
each page table is 4K Byte, then there are 16K (64М/4К) pages could be accessed by AXI Bus. These 
16K page tables could be assigned to discontinuous physical address space as below, so the MMU is 


designed for mapping the virtual address to physical address. 


VA PA 
Page Table address Page Table address 


| 
| 

(14-bit) | (20-bit) 
| : 


16K 
| 


The MMU structure is shown as below and includes 4 parts: 
e = Internal RAM 
e AHB Config unit 
e Address Translation 
e RAM matrix 
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AW Address 


У PA of AW Channel => 
Translation 


AR Address 
Translation 


Internal RAM 

The Internal ВАМ could be updated by SW and stored address translation data. 

The AXI address width of AW/AR channel is 32-bit([31:0]). The lower 12-bit([11:0]) presents the 
internal offset of a 4K page, the upper 20-bit([31:12]) is the address of each page. 

For VA, only 14-bit([25:12]) is valid because of the 64M Byte memory space, so the internal RAM has 
16K depth(14-bit address width) and 20-bit data width. 

AHB Config Unit 

The Config Unit provide AHB Bus interconnection to set MMU registers which could controlled MMU 
function and update internal RAM data for SW configuration. 

Please refer to Section 9.6.6 for the details. 

Address Translation 

The Address Translation module translated the input VA to the output PA. Each address translation 
module supports 8 TLB entries. 

When AW/AR request is received, this module try to find existed VA in the TLB. If TLB is not hit, then 
this module start PTW and access to RAM, the return data is used to address mapping and update 
TLBs. 


31 26 25 12 1 0 
VA | | (14bit) PageOffset 
31 0 
PA (20bit) PageOffset 
Operation latency 
e Bypass: 0 cycle 
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e TLB hit: 1 cycle 
register output address of TLB result 

e TLB miss: 3 cycles: 
one cycle is used to issue read request to RAM , one used to read data from RAM, the final 
one is used to register output address which is better for interface timing. 


RAM Matrix 

The Ram Matrix could handle 3 RAM access requests which are AHB Read/Write, AW channel PTW 
and AR channel PTW. If more than one request are received at the same time, The RAM matrix 
performed Round-Robin arbitration strategy and grant only one request access RAM. 


9.6.4 Module Configuration 


Parameter Range Default | Description 
MMU TLB NUMBER (2, го) 8 The number of TLB entries 
MMU VT ADDR BWID [7, 18] 14 Bit width of the virtual pagetable size. The 


number of entries in the pagetable will be 
омми Мер ВО 


MMU_PAGE_INDEX_BWID [8, 19] 12 Bit width of the page size. The page size will 
be OMMU_PAGE_INDEX_BWID bytes: 


Note: the size of virtual memory address space that will be mapped is 24(MMU_VT_ADDR_BWID+ 
MMU_PAGE_INDEX_BWID) Byte 


9.6.5 Operation Flow 


The operation flow of the MMU is shown as following: 
1) After Reset, SW set MMU&TLB disable by AHB interface. 


) 
2) Run RAM initialization and load all address mapping data. 
3) SW could set MMU enable and run MMU address mapping for АХ! bus. 
4) When MMU is running, SW could update RAM data by AHB interface as well, but TLB must be 
disable before each update operation.in order to guarantee the consistence between TLB and 
RAM. 
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SW HW 


MMU enable? 
VA address 
Valid? 


Disable 
MMU&TLB 


RAM 
Initialization 


Enable 
MMU&TLB 


ot arbiter 
grant? 


PA Address 
Translation 
(3 cycles) 


Update TLB 
< 


TLB Address ШЕ - 
(1 сусіе) Pilar 


9.6.6 Register Descriptions 


0-((2^4(MMU VT ADDR BWID-42))-4) | MMU MAPPING DATA | MMU Mapping Data Register. 
(2NMMU VT ADDR BWID-«2)) MMU CTRL MMU General Control Register. 


Notes: 


e Offset address must be word aligned. 


The register address should be changed with the configurable virtual address bit width. 
For example: If the virtual address bit width(MMU_VT_ADDR_BWID) is 14, then the parameters 
should be: 


e Register address space size is: 0x20000 
e The offset address of MMU Mapping Data Register is : 0 ~ OxFFFC 
e Тһе offset address of MMU General Control Register is : 0x10000 
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9.6.6.1 MMU_MAPPING_DATA Register 


Value 
RAM DATA | [81:MMU_PAGE_INDEX_BWID] MMU mapping data for internal 
RAM. 
D 


9.6.6.2 MMU_CTRL Register 


BD 
Value 


Start MB addr ee 20 | WR |1280 | The start address of MMU mapping, unit is MByte. 
For example: if Start MB addr is 12'h100 and Mapping 
space is 64MB, the address of MMU mapping is: 
start address: 32'h1000 | 0000 ( (Start MB address, 
20'h0} ) 
end address: 32'h13FF_FFFF 
Start MB address--12'd64, 20'Һ0) - 32'd1 


RESERVED НН ————  Веѕемеа 1 


ul The enable flag if RAM clock runs at 1/2 of MMU clock. 
1: Enable. 
0: Disable. 
bul Л en ere TLB enable flag. 
1: enable TLB. 
0: disable TLB and clear all TLBs. 


MMU enable flag. 

1: Enable MMU address mapping function. 

0: Disable MMU function and all address will be 
b B 


Notes: Bit “КАМСІК div2 en" should be enabled if the RAM cannot run at the same clock frequency 
of AXI bus. In this situation, the latency of address translation on TLB miss will be 4 cycles. 


9.6.7 GSP MMU Configuration 
The configuration for GSP MMU is shown below: 


MMU TLB NUMBER The number of TLB entries 


MMU. VT ADDR BWID 13 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 8192. 
ММО PAGE. INDEX. BWID Bit width of the page size. The page size will be 4096 bytes. 


The register map for GSP MMU is decided by its MMU VT ADDR BWID (13) and shown below: 


0-0x7FFC MMU MAPPING DATA MMU Mapping Data Register. 
0x8000 MMU CTRL MMU General Control Register. 
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9.6.8 MM MMU Configuration 


The configuration for MM MMU is shown below: 


MMU_TLB_NUMBER The number of TLB entries 


MMU_VT_ADDR_BWID 15 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 32768. 
MMU_PAGE_INDEX_BWID Bit width of the page size. The page size will be 4096 bytes. 


The register map for MM MMU is decided by its MMU_VT_ADDR_BWID (15) and shown below: 


0-0x1FFFC ММЏ MAPPING DATA MMU Mapping Data Register. 
0x20000 MMU CTRL MMU General Control Register. 


9.7 Multimedia Clock Control Register 


9.7.1 MM MM CLK RF Register Address Map 
Base address: 0x60E00000, 


неа [Name ја | 


9.7.1.4 сік mm ahb сід 


0x00000020 сік mm ahb сі (0x00000000 [| — clik mm ahb сю | 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


| Name | 
[Туре nOn X 
Reset | o | [|6 О С ES EE 
| Bit | 15 | 14 | 13 | 12 | 11 [10 | 9 | 8 | 7 | 6 [5 j 4 | 3 | 2 j| 1 | 0 | 
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- Type м 
| Reset | o | o | o | o | o | o | o | o [|o јо |o Кој ој ој |: 


clk mm ahb cfg 


ОИ ПИ ВЫ ОИ 
Value 

| reserved | [31:24] | RO |00 | Reserved 

| гезегиеа  [[23:16] | RO |00 [| Reserved | 

[reserved —.  [[15:8] | RO |00 __| Reserved | 

reserved еее ————————————————— 


a mm_ahb_sel EE ol 0x0 clk mm ahb sel: clk mm ahb source selection 
2'h0: сік 26m 
2'h1: ск 96m 
2'h2: clk 128m 
2'h3: сік 153 бт 


9.7.1.2 ск sensor cfg 


0x00000024 с sensor cfg (0x00000001 [clk sensor сід | 
| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


СК sensor 5 
reserved clk_sensor_div reserved Ка 


| Type | 


clk sensor cfg 


петите TONS a 
Value 

[reserved (З2ДІНО |907 [Reserved | 

[reserved [[23:16] | RO. |00 [Неземеа (| 

| reserved — .— [15:11] | RO. |00. Reserved 


|reserved  |[72] ВО |00  jReseved «— 1 — .  &—. &«—  — — . 


СК sensor sel [ 1: 0] RW 0х1 clk_sensor_sel: clk_sensor source selection 
2'hO: сік 26m 
2'hl:clk 48m 
2'h2: clk 76 8m 
2'h3: clk 96m 


9.7.1.3 clk ccir cfg 


0x00000028 СІК ссіг ста (0x00000000) | сік сет cfg | 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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reserved reserved 


| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 j| 1 јој 
clk_ 
reserved reserved ccir_ 
sel 


Sas eS) ee ae SS ОШ 
eS Ee шалт Le анови аква Eee [ ® [в [в | o ЖШ 


| Reset | 


сік сег cfg 


низ | |ы C тамы 
Value 

[reserved — — [[31:24] | RO |O0xO0 | Reserved 

| reserved |0317 | RO |00 | Reserved 


ск сег pad. sel: clock source from pad, active 
high, default value =1'hO 

[reserved —. — [[15:8] | RO. |00 [| Reserved | 

[reserved — — [[71j |НО |00 |Нөвөмі |) 


ск ccir sel RW 0x0 ск ccir sel: СК сог source selection, default 
value = 1'hO 


9.7.1.4 clk_dcam_cfg 


0x0000002C сік асат cfg (0x00000000 | ек асат cfg | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


сік | m | se 
reserved reserved 


| Type | 


clk dcam cfg 


о m 
Value 

[reserved | [31:24] |RO |00  |Reseved | 

[reserved [[23:16] | RO |00 [Неземеа | 

| reserved |158) |НО |00 | Reserved 

|[геееу NN |RO OI Reserved ee SSS 


clk_dcam_sel [1:0] RW 0x0 clk_dcam_sel: clk_dcam source selection 
2'0: clk 76 8m 
2'hil:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 
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9.7.1.5 clk_vsp_cfg 


0x00000030 сік vsp cfg (0x00000000 
| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


2000000  '"" | 
Lolo Ee ded [| [| ® [| | ® $9 Lol © NNNM 


clk_vsp_cfg 


талшы Bal ЫС SN 
Value 

preserved | [31:24] | RO |00 | Веѕемеа | 

[reserved — [|[23:16] | RO |00 [| Reserved | 

[reserved — [[15:8] | RO |00 | Reserved | 

[reserved —  — [[7:2] RO |00 | Reserved | 


сік vsp sel [ 1:0] RW 0x0 сік vsp sel: clk vsp source selection 
2'h0: сік 76 8m 
2'hl:clk 128m 
2'h2: ск 256m 
2'h3: clk 312m 


9.7.1.6 clk_isp_cfg 


0x00000034 clk_isp_cfg (0x00000000) 


clk_isp_cfg 


m e СИИ 
Value 

[reserved — — [|[31:24] | RO |00 | Reserved | 

[reserved — — [|[23:16] | RO |00 [Неземеа | 

[reserved —  — |[15:8] | HO |000  jReseved | 

[reseved |[7:2] |RO |100 [| Reserved .— ЕЕЕ 


clk isp sel [ 1:0] RW 0x0 clk isp sel: clk isp source selection 
210: сік 76 8m 
2'h1:clk 128m 
2'h2: ск 256m 
2'h3: clk 312m 
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9.7.1.7 clk_jpg_cfg 


0x00000038 clk_jpg_cfg (0x00000000 ро 
ви [зт [зо [29 [28 [27 [20 | 25 [ 24 [ z2 [22 [ 31 [20 [19 [18 ] 37 [46 | 


reserved reserved 


nc te 
EEL Ee БС [| | ® [ © Lol © с | о 


clk_jpg_cfg 


Value 
31:24] |RO |00 | Веѕемеа | 
23:16] | ROS." [0x0 | Reserved .— — — à o. — —  — O 
[reserved — . — [[15:8] |RO |00 | Reserved | 
[reserved — | — [[7:2] [RO |00 | Reserved |) 


ск jpg sel [ 1:0] RW 0x0 oik РЯ. sel: clk_jpg source selection 
2'h0: сік 76 8m 
2'h1: clk_128m 
2'h2: сік 256т 
283: сік 312m 


9.7.1.8 clk_mipi_csi_cfg 


0x0000003C clk_mipi_csi_cfg (0x00000000) 
EE RENE RE NE NEAR EE RENE E HEINE HEBR NEIARE 


- М reserved reserved = 


reserved reserved 


| Type (EEO O 
| Reset | o | o | o | o | o | o | o | ој ој ој ој ој сј oj ojo, 


ск тірі csi cfg 


Value 
31:24) |RO |00 | Веѕемеа | 
[reserved — | fe [231] | RO |00 | Reserved S O 


Pe eee | clk_mipi_csi_pad_sel: clock source from pad, 

sel active high, default value =1'hO 

[reserved —  — |[15:8] |ВО |00 A jReseved |) 
[reserved — 1 |[[7:0] |RO јоо | Reserved со) 
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9.7.1.9 clk_cphy_cfg_cfg 


0x00000040 clk_cphy_cfg_cfg (0x00000000) [ск cphy cfg cig | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved reserved 


- = reserved reserved 


BH Pe | 
рр хт 


clk_cphy_cfg_cfg 


Value 
31:24) | RO. |00 [| Reserved | 
23:16] |RO |Ox0 | Reserved | 
[reserved —  ,x[[f5:8] | RO |00 | Reserved NT 
[reserved — — |[7:1] |RO |00 | Reserved 


| Reserved 44 | 
clk cphy cfg sel RW 0x0 сік cphy сї sel: ско cphy cfg source selection, 
default value = 1'hO 


9.7.1.10 сік огр tck сї 


0x00000044 сік огр tck ста (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | Е И det 


E >- 5 reserved reserved = 


clk_orp_tck_cfg 


тамо вт Tree Tice ОСИ 
Value 

[reserved — — [|[31:24] | RO |00 | Reserved | 

[reserved ^) Y | cuum [231] | RO |00 | Reserved | 


peer qr ск оф іск pad sel: clock source from pad, 

sel. active high, default value =1'hO 

[reserved — — |[15:8] | HO. |000  jReseved | 
[SEES |[7:0]_|RO_ JEUNE 
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9.8 MM AHB control register 


9.8.1 MM TOP MM AHB RF Register Address Map 
Base address: 0x60D00000, 


тела [Name је | 
[omo [ав вето | | 
[mx faeson | | 


[omo јавете | | 
[mmo јето | | 


9.8.1.1 АНВ ЕВ 


АНВ ЕВ (0х00000000 
АНВ ЕВ 5ЕТ АНВ ЕВ 5ЕТ 
АНВ ЕВ CLR АНВ ЕВ CLR 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


reserved SEE ска | JPG CSI VSP | ISP_ РЕ 
ЕВ ЕВ ЕВ ЕВ ЕВ 


| Туре | 
Set/Cir 
ene To lowe lore tel ete и Ге ото ot ot 


AHB_EB 


Field Name Type Set/ Reset Description 
Clear Value 


| (0x0 | Reserved 
MMU EB TL ну [ыс [039 — MMU EB 


|CKG EB. |6 |Н јос |00  |CKGEB | 
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ISP_EB ISP_EB 
CCIR_EB CCIR_EB 
DCAM_EB [10] _ Ін; |52 |00 | DCAM EB 


9.8.1.2 AHB_RST 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


reserved 


Set/CIr 


| бе//СІ | 


БЕЛСЕН ЕТИ МЕ БЕТ С Е СТ ИТИ ТЕ ТИ ИТИ ТИСТИ ИТА СТИ СТИ 
Setci | sc | sc | sc | sc | sc | sc | өс | өс | se эс | sc | sc | se | sc | sc | 
| Reset [| o | о | o | o js yj o jojo | ој ој ој о | о | о | с | со 


AHB_RST 


Field Name Type Set/ Reset Description 
Clear Value 


[reserved  ГВтј | RO | |00 | Reserved | 
ММ СОРТ RS | [14] RW S/C 0х0 м 
T 


CKG_SOFT_RST CKG_SOFT_RST 


MM_MTX_SOFT_ | [12] MM_MTX_SOFT_RST 

RST 

eee SOFT [11] M Dg" | OR1200 SOFT RST 
T 


ROT SOFT RST HOT SOFT НОТ 


CAN _SOFT_RS cope Jes CAM1 SOFT RST 


: 


JPG SOFT RST |[6]  |RW  Á|SC |00 9 |JPG SOFT НОТ 
CSI SOFT ВОТ CSI SOFT RST 
VSP SOFT HST gh eg VSP_SOFT_RST 


RST 


CEILSOET RE [1] 0x0 CCIR_SOFT_RST 
Е 
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9.8.1.3 GEN CKG CFG 


0x00000008 GEN CKG CFG (0x00000000 GEN CKG CFG 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Name | reserved 
шуш гл. . 
Rese раја јо јо ЕСЕН БЕЛЕ БЕЛ ЕГЕН ЕСЕН БЕЛЕ ЕСІН ЕСЕ ЕСІН БЕЛЕ ЕСЕН ЕСЕ 


MM JPG SEN | MIPI 

= _AXI | АХ | _ ^ | МА | SOR | CS 

reserved 22 ск OK] | me XL. _CK ІС 
m СЕ | СЕ | | CKG | GE | KG_ 

N N _EN N EN 


pee 
RR 


GEN_CKG_CFG 


Value 


[resewed [31:9] |RO |00 | Reserved | 

MM MTX AXI C RW 0x0 ММ МТХ AXI "MMEMPCAXTOKGEN M EN 
KG EN 

MM AXI CKG E [17] 0x0 MM AXI CKG EN 

N 


JPG AXI CKG E 0x0 JPG АХ! СКО EN 
N 


VSP AXI CKG E VSP AXI CKG EN 
N 

ISP AXI CKG E ISP AXI СКО ЕМ 
N 

DCAM AXI CKG DCAM AXI CKG EN 
_EN 


SENSOR СКС |12 0х0 SENSOR СКО EN 
EN 
МЇРТ CSI СКС |l 1] 0х0 МІРІ СОГ СКС EN 


EN 6222. 
ОРЕХ GPG. GK ко чо 09 CPHY CFG СКО EN 
| EN 


9.8.1.4 MIPI CSI2 CTRL 


0x0000000C MIPI CSI2 CTRL (0x0000000C) MIPI CSI2 CTRL 


МР! CPHY 
reserved SAMPLE S 
EL 


m == а ER] 
| Reset [о о о | о | о | о | о | ој о | о [о | ос. Lo [o 
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(СЗ SPREADTRUM SC9820A Device Specification 


МІРІ CSI2 CTRL 


Value 


| reserved |[31:5] | | Reserved || 


МІРІ CPHY SAM ea 3] кни 0х1 НУР 
PLE_SEL 


Ша” МІРІ СРНУ SYNC MODE 
. MODE 

МІРІ CPHY TES МІРІ. CPHY TEST. СТЕ 
T CTL 


МР! СРНУ SEL |јОј  |RW . [Ox0 [МІРІ CPHY SEL 


9.8.1.5 MM QOS CFG 


0x00000010 MM QOS CFG (0x01000000 MM QOS CFG 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој 18 | 17 | 16. 
| Матеј aosnbcav | созум | QOS RPG | QOSWJG | 
| Rest | o | o | o | o | o | о | ој "| ој ој ој ој ојојсјо 
| Bit [| 15 [14 [13 12 | t1 | ој 9 |8|7|6|5|4|3 | 2ј| т јо 
| Name | овөввв | соовме | аоѕамәр | QOS WivsP_ | 
| Reset | 


RW 
Lo (ој ој ој ој ој оо | о | о | о| сој ој ој ој ој 


MM_QOS_CFG 


те ј er Wee | ie 
alue 


9.9 GPU Clock Control Register 


9.9.1 GPU_TOP_GPU_APB_RF Register Address Map 
Base address: 0x60100000, 


0x0000 APB_RST APB_RST 
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(С SPREADTRUM SC9820A Device Specification 


9.9.1.1 APB RST 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 15 
| Name | reserved 
Type 
Set/Cir 


- m 


LU === 
| Set/Cir | 
ев о То Тото Тото То Го о Го ооо [оо 


APB_RST 


< Value 


reserved | (31: 1] 
ОРЫ SOFT FET to tw fee too GPU_SOFT_RST 


9.9.1.2 APB СЕК CTRL 


0x00000004 APB_CLK_CTRL (0x00000002) APB_CLK_CTRL 
0x00001004 APB_CLK_CTRL SET APB_CLK_CTRL SET 
0x00002004 APB_CLK_CTRL CLR APB CLK CTRL CLR 

| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


CLK GPU. 
reserved 156 CLK_GPU_SEL 
DIV rved 


| Type POR 
Set/Cir Oe 
| Reset | o fo | o | o | o | o | о Јо | o | о | о | оЈ| ој ој "| o | 


APB_CLK_CTRL 


Field Name | Bit | Type | Set | Reset | Description | 
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(СЗ SPREADTRUM SC9820A Device Specification 


ТА ИШЕНЕ ПНИН ССИ ТС И 
[reserved  _ |[31:16 |RO | |00 | Reserved | 


CLK_GPU_DIV CLK_GPU_DIV 
пеле [О [R0 | [0x0 — [Reserved оо 
CLK GPU, SEL CLK GPU SEL 
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